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(57) The compounds of this invention exhibit valuable nh 
properties Thev p„ , valuable pharmacological 
P P les. They, for example. i„, prove hemorheological Daramp , 
"hibat platelet aggregation and phosphodiesterase h ^ 
antagonist activity and improve pTriph.r.l " 
properties mak* n. ■ P eri P"eral oxygenation. These 

163 n,ake the compounds useful e e f nr ^ . 
vascular diseases as f ftf - i * treatment of 

eases as for example, intermittent claudication 
atherosclerosis, thrombotic diseases, myocardial is h 
cardial infarct, coronary diseases, c re r tl ^ 
infarct, diabetic microangiopathy arteria ' 
syndrom, vasospasm, chronic venous in uf ie " 

haemorrhoids. "sufficiency, venous ulcer or 

Furthermore, the compounds of fh» a 

5-Iipo» yg e„ase 121i ' '""^ of the 

«ti*« y . Ihese pro ' p ; r n tr:r c and have ""«^«« 
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1- A compound of the formula I 



r 

RC 1 0 



<i>. 



the group OR r.pre»nt, h,dro«y- !«., 

««.ubni t «. d « .„b,ti tut . d bv „ „ alko,t,r whlch 

« ,; t ::r : rr„r — « ^„ 

th. group, „„ Md „. tog . th . r " '"f "» •"»>• «• I- hydrogen, „ r 
— »• 1. hy d rog.„, ind tho ri "* d fC °" ^ «XkyX <,„d phenyl, 

-ph.„ yl . low . r . ltyl , ir ; y :°° yi h - i r" 

«*»!-,... di-^er slkyl .„ ino , phenylamino *"' n °' ^ 

b.nzoyU.ino; iov.r ^ ' -Xk.»oyl,.l„ < „ 

b y hy d ^: i j;;: ^£°ZZT low * lkyi ^ h <• 

•Xkyleoino. halogen, c.rboxy or , «ll.la„ ll)0 , dl . low „ 

X. » U b.t» u[ . d by hydro ^, lo _ :^" t ^ n C "7"-- *'^xy -ie* 

.UyWno. h.l og .„. o„bo, y or lou „^' "°' W " lk "«»X»=. di-lov.r 
bi».l.nt ™t hy l.„.dio, yi •»"»xy««b=ny l; c 3 -c jilko » y! and 

or th . ri „, B 4 . „o n „, ub » itut . d by 

7 y ' m ®thoxy or ethoxy. 
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Providod that »• l = oth „ th 

»P»«t. h yar o, y .. th " , " rOXi '' « « th. ..roup OR 

*™P o» r. pr „. nt , TOthoxy . *' " a " d " ">.„ ■.the*. U th. 

«*.««««.. if .. x. hyd nL .„ d IT Pr ° Vi *° 0 ~« - 

it b oi„, po.sxht i .1 : 9r r p °" t - 

:rr — u . h. ^^rrsrrr.-r - in 

aubatituents selected from lower , 

nitro; or . Mlt fchereof . ^ l0Wer alko **' b *l°*«n, hydroxy and 



4-16152/+/7™ a* 



*3,4-«Hhydro-3-phenyl-2H-l-ben2opyran derivatives-. 

*»• Pr.«.„t invention r.l.t.. to i.ofl.vn. (S 3.4-dihydro-3- 
phenyl-2H-l-ben*opyr«n.) of_ the formula I 

r 

H»l«in., dl -lo..r .ItoU-J T ** 1 ° 0, W 

low .lko», i_, .,,,„„ , *'"" u *•«<»" r.pr...„t. hydros, 
Mown. ITJ '^"H"* or lov.r , lk)r , Ind th . 

hydrown. . nrI »v , Y and/ ° r P 1 ""* 1 . «nd R' i. 

lowr .lw c . rt S t " ' lkm ° Tl - hM " J1 - 

•lkjrlc.rb..„ y l. cy.„ , „. ld<) , Hb „ ^ 



alkyl.„lfonyl; Phenyl aulfonyl; lower alkvl vM,k * 

Mr xy. 1 «er alkoxy, a.ino, lover J^X^ di i ^ * 

halogen, carboxy or lower -Ikoxycarbonyl W 

•uh.tituted by hydroxy, lower aLxy, ^ 

di-lcwer alkyla»i„o, halogen, carboxy or lower M 

C3-C 7 -alkoxy ; a„d,or bivalent .ethyl IZ^ 

or wherein the ring B i. .onoeubstituted by hydroxy . etho 
ethoxy, provided that R» i. other than hvrf, * °* 

if th. hydroxy, .ethoxy or ethoxv 

if the group OR represent, hydroxy, .ethoxy or ethoxy- 
or wherein the ring B . di.ub.tituted by Tethoxy Z* lo 
provided in case of 2» 4»-dl«..-K« u and lower a ^oxy, 

^ ' -dinethoxy substitution that R' a „n dm 

other than Mthoxv « h,. . . ^- K and R ar « 

-ith the proviso that the ring B .u.t be substituted f r' la 
hydroxy a„d the group OR represent, hydroxy or .ethoxy 

-ed or subsu^: " ^T^lT^r' * " 

and/or nitro; * ' 1Wer alk ° Xy ' hal °**". hydroxy 

-»d .alt. thereof, processes for the .anufacture of «. 
Phanaaceutical co. P o.itio„. co.pri.i„ e said V COmp ° Wd *' 

= =XT :~; — ~ - 
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Lo«er alkan yl as such or In opposed radicals li ke Wr alkan yl- 
ZZi ^ ' 3Cety1 ' Pr ° Pl ^ or 

Halogen is preferably fluoro or chloro, but M y be also bro-o or 

Phenyl.„H„„, lMlno «.„, tha radlcal ^ al k y ls „ If _ 
nyl is -S0 2 -lower alkyl. 

« CONHAlk <3-alkyl„reido> or -„ Alk . c01iHj (1 . aItylureldo) 
tlyely (Alk=lo»er alkyl). reapec 

in l.»er alkoxy radical. .Mo , re sobatltu£ed 

W.r alkoxy. „ lno . lTOer ilkyla „ lno> dl . lmet ' ' 

».io 8 .„. th. .„b,tn„ e » t . nenelon . d are „ o 

o*y sroop ln l 0 „ er alk „ y by at w ^ cart J JJ"" the 
Salt. .„ pteferal)ly pharluceutlcally 

•eUl or a„o„ lu „ ,., t . of aM I havlne a f 

::: r 8ro „ 0 ularJy alkall ot . iuu _ ,r - 

saics, e.g., the sodluB. DotasiH.. <n .• 

j . , 9 Potassiuo, magnesium or calciua salt- or 

advantageously easily crvata?H,<«„ , 

y lll2lng a »»onium salts derived fro™ 

«.lne, ethyl^ed!.. „e T/'Z/' * C * 1 '*"* 1 -". "Lthanol- 

b-.l. S r.„p for. .eL adduion ,! T ' * 

centlcally «cc.p t .M. , Preferably the phar»a- 

•lner.1 acid. T " '"<=« •« of atron. 

.: r.J Lir::.??* 11 ;- « — - 

.HohaM. . P"wphorlc. nitric or perchloric acid; 

*"' C " *" MtU « »-»»»ic acid.. .... fo „ Ic . 



""Me. propi„ nl< . 

«»—*.. c ltrlc , ^j;"" 1 !- «J«11«. lactlc> „ allc 
"> a le„ Mulfo „ 1C ' be »«ne.„l fonl C - «''«e. l ,j fo „ 

The C0 »P«>unds of thls , 

Pr P e ^ie s . ^ . lnve «lp„ exhibit Val „ 
Plated;; ^ ^ov/CZ; 

^ S e ase8 h a v;: pounds -** .... ct^- i7,e - 

inf arct .. fa K rCt ' Co -"ary di 8ea8 e 8 ' ° y ° Ca ^al i.^/' 

4CC p aiabefcic ra ^ a «es p cerebral 4 , en,1 a, ttyo _ 

*~ • C " rM1 ' ' Cer ' «"—•. 

fflcl «c y , venous ulcer „ 

veil '""■•Mtorv J(. C0l »Po»n<l, lve 



—-»d ac 
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TEITEL [Blood Cells, 3, 55-70 (1977) J and SCHMID and SCHOENBEIN 
[VASA, 4, 263-270 (1975) J. In a second model, the hemorheological 
improvement is analysed with the yield shear stress technique 
according to KIESEWETTER et al. (Biblthca. haemat. 42, 14-20 (1981)] 
and KIESEHETTER et al. [Biorheology, 19, 363-374 (1982)]. Results 
are obtained by calculating ED50 in )iM (concentration of substance 
which improves hemorheologic alteration by 50 % due to Ca*^ stress). 
The ED50 values are, in the case of the compounds of the invention, 
approximately 0o05 yH or above* 

2) cAMP-phosphodiesterase- inhibition activity 

The inhibitory effect of the compounds of the invention on xAMP- 
phosphodiesterase activity can be e.g. obtained according to 
WELLS et al. [Biochim. Biophys. Acta 384, 430-432 (1975) J and 
BERET Z et al. (Biochem. Pharmacol. 35, 257-262 (1986)]. Phosphodi- 
esterases are obtained from fresh human platelets or fresh human 
aorta. The effect of the compounds on cAHP-phosphodlesterase of 
fresh human tissue is studied by adding solutions of compounds to be 
tested from 1 to 100 yiM. IC50 values (concentration which is 
necessary to inhibit 50 % of the reaction) can be determined in 
order to evaluate the activity of the compounds. They are approxi- 
mately 1 jiM or above in the case of the compounds of the invention. 

3) Inhibition of platelet aggregation 

The inhibition of platelet aggregation can be e.g. demonstrated with 
the pharmacological model of washed human platelet collected fro® a 
forearm vein. Hashed platelet suspensions are prepared according to 
CAZEWAVE et al. {Ann. Biol. Clin. 41, 167 (1983)] and BERET2 et al. 
(Biochem. Pharmacol. 35, 257-262 (1986)]. Results can be obtained by 
calculating IC50 (concentration of the compound which inhibits 50 % 
of platelet aggregation)* The IC50 value© ©r®, in the case of the 
compounds of the invention, approximately I or above. 
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Calcium antagonist activ^y 
The evaluation of the property t inMki* *u 

„ poL,:, j c « P : t ;;:r;::^:r ed by 

». .... *. de . crlb , d by p BR0C ;^ ir ~ 

[Eur. J. Pharmacol. 53, 281 (1979)1 Th- 4 ^u, wuraAIHD 

— p W*/*JJ. The inhibitory effect of ct, A 

compounds is expressed as the concentration n*. 

50 % of th* i <»* i oncentration necessary to inhibit 

% of the initial contraction obtained with CaCl 2 . 

5) Peripheral oxvq enaM™ . 

edninistration. Intravenon. 
«> Inhibition .f th. ■u, <r .. vr - n , |n 

effect of the co.no„^ , v ° rd " to «*« "» 

IC50 v. lu e S (concon J,, 1 „ f T '° ** ° f °-' '» «» *• 

tb. 5-lipo,vL ae T n r K e °" P °"'" 1 , " ,1Ch Inhlbl " 50 * "f 

tb/: : ; ) 0 r: he b v alc " 1 r e '' in otder to - 
f » tb. co.p.„„ d . h ? „ v r ihe icso vai - «• ^ 
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Porcine peripheral blood leucocytes are us A . 
tion. S lutions f the compound! fcQ be t ' C ° mP ° Und8 
concentration of 0.1 to 1000 pM. Results ***** * " Ml 

values (concentration of ,K " eXpressed IC50 

rrr - * - - 

«. lyl „ 8 app „ xlMtely lstM< ;, j - * IC50 valoe . 

8) Antio3t Y H a f ive acMv^y 

The antioxydative activity can be e * a^ . 

own method (AOM) according J^TZ USl " 8 

Stripped lard is used for J ti ™ <\ *"* 2 ' 89 ° 932 >' 

the compounds A teener J """""^ ° f ' he Native capacity of 
younas. a temperature stimuli (60°C 

applied before titration wlth »* 2 s 2 C I ° ^ U 

on antioxydation activity is studied 'by 'addil °f ^ C ° nP ° Und8 

compound to be tested of 25 to 500 ! V^ 1 " 8 3 8 ° lutlon ** the 

compound/2 g lard to 500 ! PP ° <eqUlVaW °* * VZ of 

8 la " to 500 ug of corapound/2 a W,n d , 
expressed as IC50 valu^, Result * are 

or above. T "" •* 0.06 to 2.30 pM 

deferred .re the i,.f,. van . of th . 

repr.„„t. hydroxy, u ™ »• »• <*.«!» th. 8 ro„p OR 

»*y or W alty , aod th . * Xy l.«r .l,c n „ yl . 

- *' tether for. . biv.lt , I ^ " «™"" 08 

— htltt* or .ub.tituted h T^ 1 "" 61 ""' "•"<=" is 

enediosy redid vh.c. i. u„. ub .t ltu t.T" '? ' " Y * 1 " t ~ tl " 1 - 
»U„t.d or .„b,tit u ted by lo»r l?', * r1 " 8 * " 

<=yno, loser elk.l.. lf „., T "•"-<' 1 -»<>»r "l&vlMrbMoyl, 



.»b,tit„ted by h, l08en , Cirboity r , „„ 

alt *y uhich is .ubstitut d h„ ... i. . ™">n. 1 »er 

bivalent B ethylenedioxy7 " ' " alk05tyCarb ^ " 

or therein the ring B is ^substituted by hydroxy or ..ethoxy 
provided that R is other than hydroxy, ae thoxy 
group OR represents hydroxy, me thoxy or ethoxy" 

of 2^ e h tV ln8 V 8 dl8Ub8tltUted * P-ided in case 

of 2 ,4 -din,ethoxy substitution that R' and R" are other than 
aethoxy, if the group OR represents methoxy 

vith the proviso that the ring B BU st be substituted, if R" l8 
hydroxy and the group OR represents hydroxy or ae thoxy 
and pharaaceutically acceptable salts thereof. 

Particularly preferred are the isoflavana of th- * , 

the Ijroup OR represents hydroxy, i!' ^ 

one of the radicals R' an d R w " alkan °y^yi 

enedioxy radical a . together fore a bivalent methyl- 

..*»., P >.e„ yl .„ lf0 „ yla . lllo; :x r:^ - T" * ik " ,oyi - 

•"Moyl, l„». r al tvl .„ lf , , " •"""yMrl-onyl, car- 

Rrouo na hydroxy, aethoxy or ethoxy if th« 

group OR represents hydroxy, oethoxy or ethoxy 

— — -f. ~ , .... 

□ethoxy, if fcho _ rtB * R and R a ™ other than 

y. if the group OR repreoento H thoxy; 



t 
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vith the provis that the ring B must be substituted, if R- la 
hydroxy and the group OR repr sents hydr xy r aethoxy; 
and pharmaceutical^ acc ptable salts thereof. 

Especially preferred are the isoflavana of the foraula I, herein 
the group OR represents hydroxy; lover alkoxy or lover alkanoyloxy 
one of the radicals R* and R" represents hydroxy, lover alkoxy ' 
lower alkanoyloxy or lover alkyl and the other one i s hydrogen;' or 
the groups OR and R» together form a bivalent sethylenedioxy radical 
vhich is unsubstituted or disubstituted by phenyl, and R" i 8 
hydrogen; or the groups OR and R» together for* « bivalent aethyl- 
enedioxy radical vhich is unsubstituted or disubstituted by phenyl, 
and R is hydrogen; and the ring B is unsubstituted or substituted 
by over a^yl. lover alkanoyloxy, -halogen, a Bi „o, love, ilkyiWino, 
di-lover alkylaaino, or lover alkoxy vhich is substituted by 
carboxy^or lover alkoxycarbonyl; or ring B is 3,4-diaethoxy-aub- 
stituted; 

«ith the proviso that the ring B must be substituted, if R- ls 
hydroxy and the group OR represents hydroxy or aethoxy 
and pharaaceutically acceptable salts thereof. 

Subgroups of the coapound, of the invention are represented by 

vhl? r P ° UndS ° f f0rBUla 1 UMch "° '.^i-bstituted, i.e. 
wherein R' represents hydrogen; 

111' 7°°™" " f °™" U 1 ^ '•'-"-""Itute.i. 1... 
"herein R» repr.,. nt , hydrogen; end 

..'den Tr nd * f °" uU ' sh " eln » <• 

"a ' IT, r th * " clu " lon " W .Uo, r 

•»a ~'hyi.«dio„ .«b.tn u .„t. (kot u not unwlltItltrf) , 

TSIT 1 " I"'"'" C ~° *' ">"— -Win the 

oft'. 1 ~"*»««- ' ■ 3- or 4 -p. 0U i.n b y one 

of the .*. tlto .. t0 or «-„..«.„„ 

"Win th. rin 8 B i. ..„o, u h. t l tut .a in 4-po.nion. 
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Abov all are preferred the coapounda of r . . 

•> by r.d„cl n , . compoond „ f th . , onwl< u 

r 

R .A.A. ''\ , cm 

v 

""•'•IS th. ,ro»p CX,X 2 r..,r...„ t , s carb(1 „ v) 

Mr My «.thy,.„. .roup .„d eh . do t#d " a * 

«. R" .nd rin, B „. , ' , ' "»"••«. »o bond. .„„ 

or represent 

. .. ..nn.a „„r .I 1 ;;; ^-r:; «• »•• «■ -/~ 

ring B. or the '""P* °". »" .nd/or 

b) by . „„ poun<| of ^ fonj))U 

r 

i 0 f 

I B 5 

V" 



(III), 



wherein OR. »• »» „„ . . 

r.pr.,.« r . 41c , . 1 ". ;" d ch rl °« 8 <■•«».« «»d.r ,.„„,. , „ 

«»'» .i»It.„.o«. r .d„cM„ X "* ,cel «. optlon.il, 

•""■/or rln, ,, or " ° CC ° rrln « "» 

groups OR, R» p h 



\ 
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c) by reducing a compound of the f rmula iv 



i " I 

0 o 

1 B II 



(IV), 



wherein OR, ... R» and ri„ g , are „ defined ulrfer ^ 
represent radio!. tt „ lc „ are convertlble t „ ^ 

.nd/or ri„ g B .. defined under formula I by reduction, end X 9 i. an 

: rr? w « •r-- ~- — 

groups OR, R , R and/or ring B, or 

d) by reducing a compound of the formula V 



O O 

OO - 

o 000 I B II 



r 

*\*\ A 

1 it 1 

o ' « 



(V), 



"v 0 



wherein the group N Rl R 2 represents a tertiarv ami™ „ 

ri„ 8 . .re .a defined under forll' ' r™ 

£ " re<,UC "°" « «W ». «■ end/or 



•alt into the free co^und or into Mother aalt „*../ 

a reft.iin«« a? utner s axt P and/or converting 

e "intvrr". ° f th * fo ™° u 1 

mco a salt, and/or separating a resultin* n,i x tu,« „f 
stereoisomers or nn n, a i * 8 of 

• - ^^rz; :;;::rr lc 

res, such as a raC emate, int tha optical isomers. 
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Op 



Iloce^i: Ih. c.n b. «c..pl la „. d .... olth „ 

the pr...„e. . h yd ro 8 en.Uo„ c.t.l m , pr ef. taoly M/c , J 

.. 8 . pl.tl n „ a or pl.tlnu. dio.id., option.!,, in th. pr. M „c. of . 

or HC10. .„ organic c.rbo, yll c .eld, .... . c « lc . cld or trin „ t _ 

'„"." °"" iC ""°° ic « « P^olfonic .cid. 

P-t.lu.„.. 0 l fo „ lc acld or «.th.„.,„l fo „ lc . cld , option.!!,, ln eIw 

ZT7 I'," lne " " Pr0 " C ° C Pr0 " C ° 0lV «° t - " ■'»"•• thereof. 
Chi a' MT".""""' °' ' W '«»• S »*> « .... Act. 

Another po..ioi!U y to r.d„c. th. expound, of ,„ u „ 
CX.X, repre.ent. crtonyl .„ d th . d ott.d lln. la . bond> tha 
l.ofl.vone inten»edi.t«. of formul. II,, 

f" 

9 q o 



I II || /T - V 

A'V\A. <I " ) 



8 V> 



«lve„ h y th. CI „ reductlo0i ... . u> „ ltm J'^ 

c.nc.„tr.t. d „C1 .„ d „p tl „„ ally . , , c . tlc M1 ' 

!::"r:; of ,or ~ u n * - b - * — 
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1) reacting a c op und of f rnula VI 



" ru < VI > 

0 \s° 



d.riv.tlv. of fon>ic .eld «„d.r «ycli s . tl „„ condition., or 

2) reacting a compound of formula VIII 



R \ A / 0H 

-I. § .(_V.T-T.T3 

R .A/y CHoCH -<! o > 



herein OR, R. f R« and ring B a?e afl defined 

an agent auitable for foxing the l8oflaV on« by 05{ldatlve 

rearrangeaent and cyclizafcion. 

jttMLll Th. r .«tio„ ,„„.,.,. ot tW co nd.„.. £1 o„ of tk . . ctl . 

1 H° U ? 0,,ed * C,CU " tlM - .«,d „.„..«„. 

CU. d r """" ~ ' « «»— .lfl*l 

chloride/boron trlfluorld. other.te 

I's^i'iHi^ 6 — 12241 78) - roci * icp - °- a - 

co Td " 2M ' 6b (1571>, • - P'P-'«ln. 

Icp, Indian J D Chem 1 5ft /-ioii\ 

icp. J. Chea. Res. (S) 1928, 47] or aodiuo 

Up. Bull. Chea. Soc. Jap. 53, 831 (1980), Indian J * 
485 (1968)]. Indian J. Chea. 6, 

The intermediates of forsula VI k~ 

pn.n.l of fo „ uU x „ " — W P " P '' ra,i '« * —til « 



f 

f V (XII), 
R.'V 



R W 0H 



wherein OR, R' «„ d R« are as defined under formula I, with a 
phenylacetic acid derivative of the formula XIII 



2— <:h 2n x 



1*8 (XIII), 

wherein Z preferably is cyano or halocarbonyl, especially -C0C1, and 
the ring B is as defined under formula I, i„ the presence of a Lewis" 
acid catalyst, e.g. a metal halide, such as ZnCl 2 , A1G1 3 or -FeGlj, 
in a Houben-Hoesch or Friedel-Crafts acylation reaction, respect-' 
ively [cp. Merck Index, 10th Edition, ONR 46 and 33] . 

Another possibility to obtain the compounds of formula VI is 
e.g. the Fries rearrangement Up. Merck Index, 10th Edition, ONR 33 J 
which comprises the reaction of a compound of formula XII as defined 
above with a compound of formula XIII, wherein Z represents halo- 
carbonyl, in the absence of any Lewi, acid catalyst resulting in the 
corresponding phenolic ester which rearrange, under treatment with 
one of the Lewis acid catalyst, mentioned above to the ortho-pheno- 
lie ketones of formula VI . 

The novel isoflavones of the formula Ila 



r 



(Ha) 
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«h.r.i„ OR. R' , R" and tl „, , a r „ deflned „„„„ 

Y *°* w ; ut "~ d1 "" *• p-p«.tio„ „ f t „. th . r .p.. tl . ; 

of the present invention. 

IB. for™la II. deacrlbed in tha exaaplas. 

The cyc lization l8 achieved elthe? in fche preaence 

thallium) salts, e.g. TKNO,), or Tl(acetate), [ C p. J chea 
Soc. Perkin Tr. 1 1974 305. 7 rK 0 /3 icp. j. Chea. 

i 1Z£2, JUd, J. Chem. Soc. (C) 197Q 125 or 
Gazz. Chia. Ital. 112 2fto Mon^i ' 

acid Ten An x ~ ' — ( l ° r e * g ' Wlth £hB ald of hydrazoic 

acid [cp. Ann. i st . Super. Sanita (1973), 9, Pt. 2-3, 174-1751 Th. 

ation of the corresponding ortho-hydroxy-acetophenone with an 
optionally substituted benzaldehyde e.g. in the pre8ence of " 
such as NaOH or KOH. Presence of a base. 



ft' 9 

0 !» 



Pd/C catalyst in the n / ' °* 8 ' hydr °* en and 

/Sl ln th © presence of a tertlare «.<»■..._ 
aaine; or with H Ax>A,n * tertiary eaine, e.g. triethyl- 

» or ttftn bVPd/c in dioaane, or with IWPd/r 4- 
ethanolic buffer oH 9 m r e ^ 2 ^ /C ln an aqueous 

U8r P" 9-10 lcp. Ssabo et ol.„ Acta ft,4r. a j , 
Hung. 90, 381 (1976)]. Acad * Scl * 



- 16 - 



The c op unds of formula II, vherein CX lXz represents hydroxy- 
methylene and the dotted line is no bond, the isoflavanol Inter- 
mediates of formula XIc, 



V 

R V\A. 

J 11 > 

o v o o 
n./ %/ \ / V ,<> 

H(/ I B II 

0 O 



(He) 



can be prepared e.g. by selectively reducing an isoflavone of 
formula Ha or an isoflavanone of formula lib. e.g. wlth hydrogen 
and Raney nickel; or with H«*d/C in ethanol, or «ith H 2 ^d/C in an 
aqueous ethanolic buffer pH 3-9 (cp. Szabo et al., Ioc . clt= j. 

Process^; The reduction according to process b) is accomplished 
e.g. by applying the same reduction means as listed above for 
process a), preferably by the use of H^Pd/C. The starting materials 
of formula III can be prepared e.g. by selective reduction of the 
carbonyl group in a corresponding coumarine, e.g. „i th KBHi, [cp. 
Tetrahedron Lett. 24, 3993 (1983)]. Another possibility is given by 
reacting a compound of formula He first «ith an acetylating agent 
-g. acetic acid, and then eliminating acetic acid (cp. Bull. Chem' 
Soc. Jap. 37, 606 (1964) J. 

^ess^i, The anion X* can be e.g. the anion of any strong 
inorganic or organic acid, e.g. halide, such as chloride. The 
reduction according to process c) can be performed e.g. by applying 
the same reduction means as listed above for process a), preferab y 

iriui 8 ; of r^' 0 - The 8tamng «--o 

° 8 IV ° btalned ^ reaction of a compound of 

:z Lidi 1 ; 1 th d r- optlonaiiy 8ubstituted ^^L^ 



Process d) : The group NRiR 2 r presents P r ferably H,H-di-low r 
alkylanino, N-piperidino, N-piperazino and especially W-morpholino. 
The reduction according to process d) is accomplished e.g. by 
applying the same reduction means as listed above for process a), 
preferably hVPd/C. The starting materials of formula V can be 
prepared e.g. by reacting a corresponding salicylaldehyde with an 
optionally substituted 2-tert. aninostyrene under heating [cp. 
J. Chen. Soc. Perkin Trans. 1 1982 , 1193]. 

If any intermediates mentioned contain interfering reactive groups, 
e.g. carboxy, hydroxy, amino or mercapto groups, such may advan- 
ta 5 COll8ly _ be teB P° ra rily Protected at any stage with easily re- 
movable protecting groups. The choice of protecting groups for a 
particular reaction depends on several factors, e.g. the nature of 
the functional group to be protected, the structure and stability of 
the molecule of which the substituent is the functional group, and 
the reaction conditions. Protecting groups that meet these condi- 
tions and their introduction and removal are known to the art and 
are described, for example, in J.F.W. McOmie, "Protective Groups in 
Organic Chemistry", Plenum Press, London, Hew York 1973. 

Depending upon the reaction conditions, the compounds of formula I 
are either obtained in the free fora, or as a salt thereof. Any 
resulting base can be converted into a corresponding acid addition 
salt, preferably with the use of a therapeutically useful acid or an 
anion exchange preparation, or resulting salts can be converted into 
the corresponding free bases, for example, «ith the use of a 
stronger base, such as a metal or ammonium hydroxide or a basic 
salt, e.g. an alkali metal hydroxide or carbonate, or a cation 
exchange preparation. On the other hand, compounds of formula I 
containing acidic groups, e.g. carboxy or a phenolic hydroxy group, 
can be converted into salts in a Banner known per se by treating 
with a base, e.g. an alkali metal hydroside or alkoxide, an alkali 
taetal r alkaline-earth metal aalt, ©„g„ 0O dium hydrogen carb nat , 
a^ nia r a suitable organic a B W. Th<a f ff8e compound® can b® 
obtained by treating such salts with an acid. In view of the clooe 



for. of their ..It,, whenever . co.pou„d lt referred to Jn tM> 
context, a corresponding .,lt i. .1.. ^ ^ 
possible or appropriate under the circu.stancea. 

The expound, of for.,1. I contaln at w asyimnetric carbon 
•to. in p,. ltio „ 3 and c .„ b . found „ R _ ^ 3.^^ 

a, enantiomeric .ixt.r.s thereof, such a. a racate. t 
invention is intended to include .11 these for.,, also ^ 
i....r„ .„d .ixtures of .t least t« i,o.er„ for . XMpl . . 
uiastereoi.o»eric .ixture or enanti.rn.ric .ixture, »hich becne 
possible if one „ r „„re further a.y^otric c.„ter(.) are present 
within tne inoTecuIeo — 

An, r.s.ltl., .ixtures of diastereoi.o.ers. .ixtures of racate, or 

.. cal difference, „, the constituents, in „„„„, 
single di a5 tereoi.„„er„ r.ce..tea, or ge,.etric !,.».„. f„ t 
ex..ple by chr,..tograp„y ancVor fractional cry.talli.ation. 

Any resulting e„.„ti„.e rlc „i«urea, s och ., r.ce..te, can be 

."Tttr re * cti °°° are cartu<i - - 

pWre. at i„ " ' r ">~""»>' «»<"'or inert at MD - 

" ' ««l-r.t„r. r.„, tm - 20 - to ,200'C, preferably 
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between room temperature and the b iling p int of the s Ivents used, 
and at atmospheric or super-atmospheric pressure. The preferred 
solvents, catalysts and reaction conditions are set forth in the 
appended illustrative examples. 

The compounds 9 including their salts , can also be obtained in the 
form of their hydrates, or include other solvents used for their 
crystallization. _ _ 

The invention further includes any variant of the present processes , 
in which an intermediate product obtainable at any stage thereof is 
used as starting material and the remaining steps are carried out, 
or the pro cess is .discontinued at any stage therdf, or in which a 
starting material is formed under the reaction conditions, or in 
which a reaction component is used in the form of a salt or an 
optically pure antipode. Mainly those starting materials should be 
used in said reactions, that lead to the formation of those com- 
pounds indicated above as being especially useful. The invention 
also relates to novel starting materials and processes for their 
manufacture. 

The pharmacologically acceptable compounds of the present invention 
can be used e.g. for the manufacture of pharmaceutical preparations 
that contain an effective amount of the active ingredient alone or 
together with inorganic or organic, solid or liquid, pharmaceuti- 
ciaAly acceptable carriers. The pharmaceutical preparations are 
e.g. for enteral, such as oral or rectal, topical, transdermal and 
parenteral, such as intraperitoneal, intramuscular or intravenous, 
administration to warm-blooded animals including humans. 

For oral administration there are used e.g. tablets or gelatine 
capsules that contain the active ingredient together with diluents, 
©•go lactose, dextrose, sucrose, taannitol, sorbitol and/or cellu- 
lose, and lubricants, e.g. silica, talc, stearic acid or salts 
thereof, such a& magnesium or calciu© stesnrat®, and/or polyethylene 
glycol^ tablets also contain binders, e.g. starches, such as ©aise, 
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wheat, rice or arrowroot starch, gelatine, tragacanth, ©ethyl- 
cellulose, sodium carboxyraethylcellulose and/or polyvinylpyrroli- 
done, and, if desired, disintegrators, e.g. starches, agar, alginic 
acid or a salt thereof, such as sodium alginate, and/or e.g. effer- 
vescent mixtures, adsorbents, colourings, flavourings or sweeteners. 

For parenteral adraininistration there are suitable especially 
infusion solutions, preferably isotonic aqueous solutions or 
suspensions, it being possible to prepare these before use, 
e.g. from lyophilised preparations that contain the active ingre- 
dient alone or together with a carrier, e.g. raannitol. Such prepara- 
tions may be sterilised and/or contain j^Juncts, for example -preser= 
vatives, stabilisers, wetting agents and/or emulsifiers, solu- 
bi Users, salts for regulating the osmotic pressure and/or buffers. 

For topical and transdermal administration preferably hydrogels, 
emulsions, such as creams and ointments, and microemulsions such as 
Isotropic transparent emulsion gels are used. Such preparations 
contain the active ingredient together with e.g. preservatives, 
stabilizers, thickening agents, emulsifiers, oils, solubilizers and 
penetration enhancers. 

The present pharmaceutical preparations, which, if desired, may 
contain other pharmacologically active substances, are manufactured 
in a manner known per se, e.g. by means of conventional mixing, 
granulating, tabletting, film coating, dissolving, confectioning or 
lyophilising processes, and contain from approximately 0.1 to 100 %, 
especially from approximately 1 to approximately 50 % or, in the 
case of lyophilisates, up to 100 %, of the active ingredient. 

Depending upon the type of disorder, the individual condition of the 
organism and the mode of administration, the daily dose to be 
administered for the treatment of a warm-blooded animal (human or 
animal) weighing approximately 70 kg is fro© approximately 0.05 g to 
approximately 4 g. 
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The following Exampl a a) to f) are intended t illustrate th 
manufacture of some typical forms of administration, but do not in 
any way represent the only embodiments of those forms of administra- 
tion. 

a) 250 g of active substance are mixed with 550 g of lactose, 100 g 
of microcrystalline cellulose and 100 g of maize starch, and the 
mixture is moistened with an aqueous paste of 100 g maize starch, 
and granulated by being passed through a sieve. After drying, 60 g 
of talc, 10 g of magnesium stearate and 20 g of colloidal silica are 
added and the mixture is pressed to form 10,000 tablets each 
weighing 119 tag and each containing 25 rag of active substance, which 
may, if desired, be provided jrijt.h dividing notches for a finer 
adjustment of the dosage. 

b) A granulate is prepared from 100 g of active substance, 600 g of 
lactose, 300 g of cellulose, 200 g of maize starch and an aqueous 
paste of 120 g of maize starch. After drying, it is mixed with 30 g 
of colloidal silica, 90 g of talc and 15 g of magnesium stearate and 
processed so as to form 10,000 film coating cores. These are 
subsequently coated with an aqueous suspension of 20 g low substi- 
tuted hydroxypropylmethylcellulose, 15 g of talc and 10 g of 
titanium dioxide and drledo The resulting fil© coated tablets each 
weigh 150 mg and contain 10 mg of active substance. 

c) A sterile solution of 5.0 g of the active substance in 5000 ml of 
distilled water is introduced into 5 ml ampoules, the ampoules 
containing 5 mg of active ingredient in 5 ml of solution. 

d) 25 g of active substance and 1975 g of finely ground suppository 
base (for example, cocoa butter) are thoroughly aixed and then 
melted. 1000 suppositories of 2 g are cast fro® th© melt which has 
been kept hosogenous by stirring. They each contain 25 Bg of active 
substance. 



e) 25 g of active substance and 120 g of granular lactose, 
©•go Tablettose 0 , 95 g of mlcrocrystalline cellulose* e.g. Avi- 
cel° PH-102, 7 g of colloidal silicagel and 3 g of magnesium 
stearate are intimately mlxedo The resulting ponder is then sieved 
and filled in 250 rag portions into 1,000 gelatine capsules. 

f ) 400 g of active substance are dispersed in 24 1 of distilled 
water with the addition of 70 g of a preservatives e.g„ methyl- 
paraben, and 530 g of a thickening agent, e«go c&rbomer 940, and the 
corresponding amount of IK sodium hydroxide solution* 6000 g of 
petrolatum are mixed with 6000 g of a fatty alcohol, ©*g. stearyl 
alcohol, with the addition_of 3000 g of an emulsifier, e.g. pbTyoxy- 
ethylene sorbitan monolaurate. Both oil and Hater phase are heated 
separately to 70°C and then mixed together After homogenisation and 
cooling, 1000 tubes are filled with AO g of 0/H ointment each. 

The following examples are Intended to illustrate the invention and 
are not to be construed as being limitations thereon. Temperatures 
are given in degrees Centigrade. In examples 1-7, the preparation of 
o-hydroxyphenyl-benzyl-ketone starting materials of the formula VI 
is described. Examples 8-17 shot* the preparation of isoflavone 
intermediates of the formula IXa* In examples 18-35* the preparation 
of isoflavans of the formula I is described. Examples 36-71 show the 
preparation of isoflavans of the formula I including the respective 
starting materials and intermediates. 

Example I s 1 ,2,4-Trihydroxybensene (4G.3 g) is suspended in dry 
diethylether (250 ©1) containing dry ZnCl 2 (38.2 g) and 4-methyl- 
phenylacetonitrile (49.8 g). The suspension is then exposed for 6 h 
at 0° to a gentle stream of dry HC1, the gas bubbling through the 
suspension under continuous stirring. Then the reaction fixture is 
kept for 50 h at 4° and thereafter the supernatant is decanted from 
heavy oil which is separated* Th© oil is washed twice with diethyl- 
ether, then with water (1 1), ®M cone* HC1 (20 d!) ar© added and 
the mixture io boiled for 1 h und r reflux. After cooling to room 
temperatur , the ©ixture is extracted with diethylether 
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(3 x 250 al). The combined ther s lutions are extracted with 
HaOH 2M solutions (3 x 100 „!>. The alkali extract is acidified with 
cone. HC1 and the mixture cooled on ice. The crude product is 
filtered off and recrystallized fro* methanol / water. The product 
is dried in vacuo to constant weight to yield 2,4,5-trihydroxy- 
phenyl-4'-iaethylbenzylketone, a. p. 173°. 

iHSSEle^i As exa-ple 1, but using pyrogallol (39.1 g) instead of 
1.2.4-trihydroxybenzene, 52.5 g of 4- B ethylphe„ylacetonitrile and 
41.0 g of ZnCl 2 . The suspension is exposed for 10 h at 0° to a 

stream of HC1. 2,3.4-Trihydroxyphenyl-4'- a ethylben 2 yl Is etone is 
obtained, e.p. 148*. 

f M * Pl ! > - S AS eXa ° ple >' but usi "8 2. 6-dihydroxy toluene (24.8 g) 
instead of 1 .2, 4-trihydroxybenzene, 27.5 g of .ethylphenylaceto- 
nitrile and Aid, (26.7 g) instead of ZnCl 2 . The suspension is 
exposed for 16 h at 0<> to a strea B of HC1. After cooling the 
reaction a ixture to roo* temperature, it is extracted with chloro- 
f» instead of diethylether. After evaporating the chloroform 
extract to a 8aall voluBe , the crystala of tf)e 

tel^&t As eaaaple 1, but using 2,6-dihydroxytoluene (49.6 g) 

Or," )°i f n!; 2, d' t ^ ydrOXyben2ene ' 3 '^^-"oxyph.nylacetonitrile 
00 9 g) ± fcead of 4- oe thylphenylacetonitrile and 47.7 g of ZnCl,. 
The suspension is exposed for 6 h at 0* to a screa* of HC1. 2 4-D - 

TjZtT nPhenyl ' V >*'' di »°^™y^°«* i. obtained; 

ISSSEie.* As example 1, but ueing 2, 6-dihydroxy toluene (44.7 8 ) 
nsteado ^^yd^ 

(54.6 g) lnatead of 4- a ethylphenylaceto„itrile and 47.7 . of 2 „ C l 

The suspension i a exposed for 12 h at 0° . . * *' 
, & n „ , ««r n at O t « otreao of HC1. 



Example 6 : As example 1, but using 45.4 g of 1 ,2, 4-trihydroxy- 
benzene, 4-chlorophenylacetonitrile (56.1 g) instead of 4-methyl- 
phenylacetonitrlle and AlClj (44.7 g) instead of ZnCl 2 . The suspen- 
sion is exposed for 12 h at 0° to a stream of HC1. The crude 
substance is purified by column chromatography (silica gel; chloro- 
form). 2 9 4 9 5-Trihydroxyphenyl-4 l -chlorobenzylketone is obtained; 
m.p. 170°. 

Example 7 : As example 1, but using 2 ,6-dihydroxy toluene (14.9 g) 
instead of 1 t 2 9 4-trihydroxybenzene, 4-nitrophenylacetonitrlle 
(19.5 g) instead of 4-methylphenylacetonitrile and AICI3 (13.3 g) 
instead of ZnCl % . -The suspension is exposed for 12 h at 0* to a 
stream of HC1. 2 9 4-Dihydroxy-3-methylphenyl-4 t -nitrobenzylketone is 
obtained; m.p. 190-192°. 

Example 8 : 2 9 4 9 5-Trihydroxyphenyl-4'-methylbenzylketone (3.9 g) is 
dissolved in dry dimethyl formamide (50 ml). To this solution is 
added dropvise borontrif luoride-dlethyletherate (7.4 g); the 
reaction is exothermic. After adjusting the temperature to 50° , a 
solution of methanesulfonylchloride (5.2 g) in dry dimethylform- 
amide (25 ml) Is added dropvise. This mixture is heated at 90 - 100* 
for 2 h, cooled to room temperature and poured into water (500 ml) 
while stirring. The separated product is filtered off, washed with 
water and recrystallized from methanol. The product is dried in 
vacuo to constant weight to yield 6 9 7-dlhydroxy-3-(4-methylphenyl)- 
4H-l-benzopyran-4-one; m.p. 280°. 

Example 9: As example 8, but using 2 t 3,4-trihydroxyphenyl-4 , -»ethyl- 
benzylketone instead of 2 9 4 9 5-trihydroxyphenyl-4 , -methylbenzyl- 
ketone. 7 ,8-Dihydroxy-3-( 4-methylphenyl)-4H-l-benzopyran-4-one is 
obtained; m.p. 225°. 
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*• «. *.4-dih y d r o, y -W hy , ph . nyl - 4 

4-one is obtained; ».p. 264-267°. 

~t^w ylta>t0 I1MUan aM Soe ^ 3oj ins > 

2.4,5-trih y dr.x y pl,«, )r l-4.-„ thylb . nIyl|[etone 7-H y<Ir „^. 8 - lletl , yl .3. 
<4-.«hox y p».„ yl) -4a- 1 -b.„z„ Pyr ^ I1 . obtilM<( . ^ p J^ 1 

» ,. b<lt „.,„, 2 .4-d i h y ar„, y -3-„ thylphenyl . 

~tb yl b.„, yIk . t .„.. ,. Hya roIy . 8 _ tlyl .3. ( 3 t4 . dlBe y 
l-b.nzopjrrw-4-oi,. i. „bt,i„.d; ..p. 234*. 

J^te_U= A. «M. 8. but „.i„ g 2 > 4-d 1 b yd ro, y -3-.. t b y lpb.„ yl .V- 

benzylketone. 7-Hydroxy-8-met>>vl-* /a ui . -»«nyx 
4-one is obtained; „.p ^^-^-^"^^-^l-benzopy.an- 

^Elp: As exa»ple 8. but using 2.4.5-trihy dro xyphenyl-4.- 

chlorobenzylketone instead of 2 4 S-triW, u , 

. OI ^»*» : ^ trin y d roxyphenyl-4 , -iBethvl- 

Vo . , „ , ° r ^ , ^ ,5 ^ trlh y drox yphenyl-4 , -«ethylbenzvl- 

Sj^: 7- Bydro ^ 8 _ thyl .3. ( 3, 4 . d ^ tho ^ 

Alter heating for 5 h *n° *u Wi 

(500 1) . nd th pr.ciplt.tcd product 1, f Uterea 
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off and recrystallized from ethanol. The product Is dried In vacuo 
to constant weight to yield 7-(2,3-epoxyprop_xy)-8-methyl-3-(3, 4- 
dimethoxyphenyl)-4H-l-bepzopyran-4-one, m.p. 214°. 

Example 17 ; 6,7-Methylenedioxy-3-(4~hydroxyphenyl)-4H-l~benzopyran- 
4-one Icp. Nippon Kagaku Zasshi 85, 793 (1964), Agr. Biol. Chesu 
(Tokyo) 32, 740 (1968) and Angew. Chem. 93, 129 (1981) J (2.0 g) is 
dissolved in dimethylformamlde (15 ml) and K2CO3 (2.8 g) is added to 
the solution. While stirring, 2-bromoethylbutyrate (2.7 g) is 
dropped into the mixture. The content of the reaction flask la 
refluxed for 30 min. After cooling, water (50 ml) la added and the 
mixture is extracted with chloroform (3 x 30 ml), the extract washed 
with water (3 x 15 ml) and dried over Ma 2 SO i,. Chlorof orm is removed 
under reduced pressure and the residue Is recrystallized from 
methanol. The product is dried in vacuo to constant weight to yield 
6,7-methylenedioxy-3-(4-(l-ethoxycarbonyl-l-propyloxy)-phenylJ-4H- 
l-benzopyran-4~one, m.p. 119-121°. 

Example 18 ; 6,7-Dihydroxy-3-( 3,4-dimethoxyphenyl)-4H-l-benzopyran-4- 
one [Indian J. Chem. Sect. B \9B t 82 (1980) and Indian J. Chem. 
Sect. B 15B, 1049 (1977)1 (25 g) in a mixture of dioxane and ethanol 
1:1 (1250 ml) la hydrogenated for 8 days at normal pressure and room 
temperature over palladium 10 X on active charcoal (2.5 g) in the 
presence of concentrated H2SO* (2.5 ml). After filtration of the 
catalyst, the filtrate la evaporated under reduced pressure to a 
volume of about 50 ml and diluted with water till turbidity appears. 
After cooling the solution, a solid precipitates. It is filtered off 
and recrystallized from ethanol. The product ia dried in vacuo to 
constant weight to yield 3,4-dihydro-6,7-dihydroxy-M3,4-dimethoxy- 
phenyl)-2H-l-benzopyran, m.p. 153°. 

gxample }9l As example 18, with the same proportions of chemicals, 
but using 6,7-dihydroxy-3*(4-methylphenyl)-4H-l*benzopyran-4-one 
(16 g) instead of 6,7-dihydroxy-3-(3 l 4-dimethoxyphenyl)-4H-l-benzo- 
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pyran-4-one* The substance is hydrogenated for 24 h. 3,4-Dihydro- 
6,7-dihydroxy~3-(4-aethylphenyl)-2H-l-ben2opyran is obtained; 
@.p. 166°. 

Example 20 s As example 18, with the same "proportions of chemicals, 
but using 6, 7-aethylenedioxy-3-(4-methoxyphenyl)-4H-l-ben2opyran~ 
4-one {Nippon Kagaku Zasshi 85, 793 (1964)) (17 g) instead of 
6 p 7-dihydroxy-3-( 3 , 4-dimethoxypheny 1 ) -4H-l-ben2opyran-4-one • The 
substance is hydrogenated for 2 dayso 3,4~Dihydro-6,7-methylene- 
dioxy-3-(4naethoxyphenyl)-2H-l-ben2opyran is obtained; a.po 131°. 

- Example— 2-1 s As example 18, with the same proportions of chemicals , 
but using 7,8-dihydroxy~3-(4-aethoxyphenyl)~4H-l-ben2opyran-4-one 
(Jo Scio Indo Research (India) 20B, 334 (1961) J(5 g) instead of 
6 , 7-dihydroxy-3-( 3 , 4~dime thoxypheny 1) -4H-1 -benzopy ran-4-one * The 
substance is hydrogenated for 7 days. 3,4-Dihydro-7,8-dihydroxy-3- 
(4-methoxyphenyl)-2H-l-benzopyran is obtained; m.p. 156°. 

Example 22 s As example 18, with the same proportions of chemicals, 
but using 7,8-dihydroxy~3-(3,4-diaethoxyphenyl)~4H-l-ben2opyran- 
4-one (Tetrahedron 18, ***3 (1962)) (10 g) instead of 6,7-dihydroxy- 
3-(3,4~diaethoxyphenyl)~4H-l-ben2opyran-4-on@o The substance is 
hydrogenated for 7 dayso 3,4-Dihydro-7,8-dihydroxy-3-(3,4-di- 
oethoxyphenyl)-2H-l-ben2opyran is obtained; @op* 176°- 

Ex ample 23 s As example 18, vith the same proportions of chemicals, 
but using 7,8-dihydroxy-3-(4~methylphenyl)-4Ehl-ben2opyran-4-one 
(1*9 g) instead of 6,7-dihydroxy-3-(3,4-diaethoxyphenyl)-4H-l-ben2o- 
pyran-4-one* The substance is hydrogenated for 23 ho 3,4-Dihydro- 
7 P 8-dihydroxy-3-(4-aethylphenyl)-2H-l-ben2opyran is obtained; 
cup* 164 c o 

Exaapl® 24 s As example 18, with the sa©e proporfciono of cheeic&ls, 
but uoing 7-hydroxy-8^©thyl=3-(3 0 4-dioatho^hQayl)»4H-l-bQn20- 
£yr©n-4-on© (10 g) inst ad of 6,7-dihydr xy-M3 0 4~di©ethoxyph©- 
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nyl)-4H-l-benzopyran-4-o„e. The substance i. hydrogenated for 

10 day.. 3^-Mhydro-7-hydroxy-8-»ethy 1 -3-(3,4-di B ethoxyphe„yl)-2H- 
1-benzopyran Is obtained; m.p, 125-127°. 

f" npl * Aa eXaBple 18 « Wlth th * — Proportion, of chemical., 
but u.ing 7-hydroxy.8- n ethyl.3-(4-chlorophe„yl)-4H-l-be„zo P yran-4- 
one <5 g) instead of 6,7-dihydroxy-3-(3 f 4-di B cthoxyphenyl)-4H-l- 
benzopyra„-4-one. The substance is hydrogenated for 5 days. 3 4-Di- 

hydro-7-hydroxy-8.»ethyl-3-(4- C hloro P henyl)-2H-l-benzopyran is 
obtained; a. p. 159°. 

on. (400 „g) i„ . . lltor . of j lox .„. kni ethMol Ul (2()o 

hydr. g .„at.d for 64 h .t too. t.»p.rat„r. ov.r p.„. dIll » I0 x ,„ 
actlv. charcoal ( 100 . 8 ) ln th . pre . ence of p_ toaM „ e ,„ lfonlc 
.ooohydrat. (120 „>. After filtration of th. c.t. lr .t, th. filtrat. 
i. «. por.t.d „„d.r r.d„c.d pr...„r. t. . vol™, of .bout 50 .1 

«.t.r. dri.d .„d .vapor.t.d. Ih. product 1. dri.d 1„ v.co to 

Z'^'lt " ,1,ld 3 -" ih > i *°-™y«°"->™w-w™w- 

pnenyl}-2H-l-benzopyran t a.p. 136-137°. 

S^22: *. .x.. pl . 26 , but u . ln , ,. 8 -di„,dr.„y-3- < 4-h,dr.*y- 
4 o )i l : b M 7^7- 4 — «..«rch (India, 

run ; . " itr * t,<i °« "•• h - j «««. 
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...bed Wtb »,t.r. l.'-Wbrdr^-bydr.xy-.-^l-J-U-^ " "* 
pben y l)-2H-l-benzop y r.n 1. ott.ln.dj ..p. 140-141'. 

IjfflplsJi: A. e»^l. u. but ..in, 6.7-«tb y ,.„.d lox ,. H 4_ (1 _ 

».t..d „ f 7 -b y dt., y -,^ t b yl - J . (t . Mrtylp ^ 1) . 4H . I « S ^ 
*-.n. Aft., «ltr.ti.„ of tb. c.t. ly .t. th . „, vent u . v .; y r r ; t "; d 

l*Kl-.tbo, y c.rbo,, y l-l-prop y lo, y )-ph.„ y l)-2»- I . bM , ,„ 
obtained .. .„ oil; .„-»», (d.-mso): . . t .,, ,. 0> ; . 4 , 

1-t (t.SH.CH,). MS:./. . 384 (H*). Ct.W.CB,); 

7-H y d t „, y -,.„ t b yl ^ ( 4-„ Uro p D . nyl) . tH . 1 . b . ii _ 

■>lck.l (200 .g). Aft.r flltr.tlon .f tb. c.t.l».t tb. f.i. . . 
•v.po c .t.d u„d. r r .duc.d p,... or .. n . „. ld . ' '„ c ^ tr * * " 

oalladl.« in * , ro °" temperature over 

palladium 10 X on active charcoal (200 . g ) ,„ the pr „ 0nce of 

p-toluene.ulfonic acid -onohydr.t. (760 ».) Attmr tilTl * 
catalvat- . *'* filtration of the 

rl ,/ : ) ^ U eVa P°"^ d r reduced P r... ure . The 

residue is dissolved in water MOO .n tv , The 

to pH 7 5 bv *dd<M V ™ 8 "° 1Utl ° n 18 "««trali t .d 

w PH 1.5 by addition of a saturated solution of H.Rrr. 

ted with ethyl acetate (3 x 50 .1) Th e " M , eXt " C " 

are washed with water (2 x 8 ^ 8 ° 1Utl0n ' 

The residue is purifj by col ^' ^ ^ " d -Porated. 

dichloro^thane , ethyt ale.™ ''"T^ °° "* 

nyx acetate 1:1 as eluent. The produce 4. Ar-i-A 

™tM-3-(4-„ 1 „„ P b. nya) . M . l . b . nioi>yrjni a p ^.^r 7 

BsaUJl: 3.*-Di„ y dro-.,7-dib y dr , y -3-(4-.. th ^.n,,!,.^.,.,, „ 
Pxridin. <» .„ a „ d . cetle . nhydtlde (M >u ^ >dd>d 7 
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is kept at room temperature for 48 h. Pyridine and the excess of the 
reagent are removed by evaporating with ethanol under reduced 
pressure o The residue is purified by column chromatography on silica 
gel using chloroform as eluentc The crude product is recrystallized 
from methanol. The product is dried in vacuo to constant weight to 
yield 3p4-dihydro-6 9 7-diacetoxy-3-(4*methoxyphenyl)-2H-l-ben2opyran 9 
a. p. 104°, 

Example 32 s As example 31, but using 3,4-dihydro-6,7-dihydroxy-3- 
(4-hydroxyphenyl)-2H-l-benzopyran [cp„ Phytochemistry 23, 2203 
(1984) and US patent 4,264,509] (10.3 g) instead of 3,4-dihydro- 
6 , 7-dihydroxy-3-(4-methoxyphenyl)-2H*l-benzopyran. 3_ ? 4-Dihydro- 
o P 7-dia^toxy^3 ; -(4-acetoxyphenyl)-2H-l-ben2opyran is obtained; 
a.p. 145-147* 



oo 
o o 
oo o 

oo 
o o 
• o oo 



Example 33 s As example 31 „ but using 3,4-dihydro-6,7-dihydroxy-3- 
ooo^ phenyl-2H~l-benzopyran {cp. US patent 4,264,509] (9.7 g) instead of 

3 9 4-dihydro-6 p 7-dihydroxy-3-(4-aethoxyphenyl)-2H-l-benzopyran. 
3,4-Dihydro-6,7-diacetoxy-3-phenyl-2H-l-benzopyran is obtained; 
a.p. 102°o 



oo Q Example 34 s Triethylamine (4.0 g) and dichlorodiphenylme thane 

(3o5 g) ar® added to a solution of 3,4-dihydro-6,7-dihydroxy-3-(4- 
sethoxyphenyl)-2H-l-benzopyran [cp. US patent 4,264,509] (1.4 g) in 
pyridine (50 ml) containing 1 % of water. The solution is Harmed at 
50* for 6 h and then poured into a mixture of water and 5N HC1 2:1 
(150 ml). It is extracted with dichlorome thane (3 x 50 ml) and the 
combined organic solutions are washed with water. The solvent is 
evaporated to dryness under reduced pressure. The residue la 
recrystallized from ethanol. After drying in vacuo to constant 
weight 9 3 , 4-dihydro-6 , 7-dipheny lae thylenedioxy-3-( 4-ae thoxypheny 1 ) - 
2H-l-benzopyran is obtained; ©.p. 138-139°. 



Example 35s Triethylamine (2.02 g) and 3 0 4-dihydro-7,8-dihydroxy-3- 
(3,4-dimethoxyphenyl)»2H-l-b©n2opyira5ni (oa* ©xaspi© 22| (0.75 g) are 
diss Ived in pyridine (20 ml) containing 1 % of water. A solution of 
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dichl rodiphenylmethane (1.77 g) i„ pyrldlne (5 al) lg , 
added. The mixture i. heated at 70' for 4 h. The solution is then 
poured into water (250 ml) and evaporated in vacuo to a volume of 
about 100 -1. It is then extracted with ethyl acetate (3 x 100 .1) 
the combined organic solution, are washed with water (2 x 50 ml) and 
evaporated to dryness under reduced pressure. The residue is 
purified by column chromatography on silica gel using dichloro- 
-ethane/hexane 1:1 as eluent. The product is recrystallized fro. 
hexane. After drying in vacuo to constant weight. 3,4-dihydro-7,8- 

di P henyl l „ethylenediox y -3.(3,4- d i B ethoxyphen y l)-2H-l.benzopyrani. 
obtained; m.p. 137-138°. 

(lOOmg), dissolved in a mixture of ethanol/dioxan 2:1 (75 .1) i. 
hydrogenated for 24 h at room temperature over palladium 10 X on 
active charcoal (50 mg) ln the presence of p-toluene.ulphonic acid 
-onohydrate (50 mg). After filtration of the catalyst, the filtrate 
is evaporated under vacuum to a mini™.- ««i i ""rate 

water f 7s ^ "inimum volume, then diluted with 

water (75 ml) and neutralized to pH 7 by addition of a saturated 

cet I" T°H " ^ 18 ° btalned WhlCh 18 with ethyl 

acetate. The extract i. dried over magnesium sulphate and evaporated 
uner vacuum to yield an amorphous solid which is dissolved in 

H n oHh ^ ° 1Uted ° n 4 SlUCa 881 C ° 1U - A*"' -Po- 

tion of the main f ractlon , one obtalng 3.4-dihydro-7,8-dihydroxy-3- 

(3-methylph e nyl)-2H-l-benzopyra n , .. p . 95 . 96 .. " 
The starting materials are prepared a. follows: 
(a) As example 8, but uslnt 7 \ & 

v ^ j g ,3 »* '^"y^^yphenyl-S'-methylbenrvl- 

ketone Instead of 2 4 S-^^^K^ v , . »««-nyxoenryi 

, * ^^^^^^^yP^nyl-^^ethylbenzylketone. 

7,8-Dihydroxy-3-(3-methylphenyl)-4H-l-l,« * 

..p 268° P"«nyii «H-l-ben*opyran-4-one is obtained, 
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(b) As example 1, but using pyrogall 1 instead f 1 ,2,4-trihydroxy 
benzene and 3-methylphenylacet nitrile instead of 4-methylphenyl- 

acetonitrile. 2,3,4-Trihydroxyphenyl-3'-»ethylbenzylketone is 
btained, m.p. 141°. 



Example 37; As example 36, but using 7„8-dihydroxy-3-(3-carboxy- 
phenyl ) -4H-1 -benzopyran-4-one (100 Eg) instead of 7,8-dihydroxy- 
3-(3-methylphenyl)-4H-l-benzopyran-4-one. After neutralization to 
pH 7 by addition of a saturated solution of WaHCOj, there is a 
precipitation of crystals of 3,4-dihydro-7,8-dihydroxy-3-(3-carboxy 
phenyl )-2H-l-benzopyran, s.p. 194-195° . 

The starting materials are prepared as follows? 

(a) As example. 8, but using 2,3,4-trihydroxyphenyl-3'-carboxybenzyl. 

ketone instead of Z^S-trihydroxypheny^'-iaethylbenzylketone. 

7 t 8-Dihydroxy-3-(3-carboxyphenyl)-4H-l-benzopyran-4-one is 
obtained, m.p. 313-314°. 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 

benzene and 3-carboxyphenylacetonitrile instead of 4-aethylphenyl- 

acetonitrile. 2,3,4-Trihydroxyphenyl-3'~carbo^benzylketone is 
btained, m.p. 222°. 

ExaBpla 38 ; As exa °P le b«t using 7,8-dihydro*y-3-(4-nitro- 
phenyl)-4H-l-benzopyran-4-one Jcp. J. S ci. Xnd. Research (India) 
20B, 334 (1961)] (300 ag ) instead of 7,8-dihydroxy-3-(3- a ethyl- 
phenyl)-4H-l-benzopyran-4-one. After neutralisation to pH 7 by 
addition of a saturated solution of WaHCO,, a precipitate is 
obtained which is filtered, cashed with «at«r and dried under vacuum 
ver phosphorous pentoside. The aother liquor is acidified to pH 4.5 
and extracted with ethyl acetate. The organic layer is evaporated to 
dryness under vacuum to yield a solid. Th* tt» fractions consist of 

3,4-dihydro-7,8-dihydro«y-3-(4- fflB i„oph e nyl)»2E=l-benzopyr a „, 
a.p. 210-212°. 
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Example^ 6,7-Dihydroxy-3-(3-»ethylphenyl)-4H-l-ben 2 op y ran-ii- „ e 
(1.2 g), dissolved in a aixture of dioxan/ethanol 4:6 (40 ml) is 
hydrogenated for 24 h at room temperature over palladium 5 % on 
active charcoal (0.48 g) in the presence of a few drops of concen- 
trated sulphuric acid. After filtration of the catalyst the 
filtrate is evaporated to dryness under vacuum. An oil is obtained 
which is dissolved in methylene chloride. The solution is cashed 
with water and dried over magnesium sulphate to give an oil which on 
crystallization yields 3,4-dihydro-6,7-dihydroxy-3-(3-methylphenyl). 
2H-l-benzopyran, m.p. 146-148°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4,5-trihydroxyphenyl-3'-aethylbenzyl- 
ketone instead of 2,4,5-trihydroxyphenyl-4'-methylben 2 yl ketone . 
6,7-Dihydroxy-3-(3-„ethylphenyl)-4H-l-benzopyran-4-one is obtained, 

00 As example 1, but using 3-methylphenylaceto„itrile instead of 

Wthylphenylacetonitrile. 2,4,5-Trihydroxyphenyl-3'-„ethylbenzyl- 
ketone is obtained, a. p. 197*. 

1^1^ M^ihydr.,^ 

(1.2 di„. lv ed in . »i« ure of dio M „/. t h.„ol 4:6 (40 .1) lo 
»ydr„ 8 .„. t .d f . t 24 h « coo . t ^. r . t „. oy „ ^ 5 >• 
•c iv. (0.48 ln the pte , en „ of . f , B 

.»lp».ric.cid. After fmr .u.„ of th . £he 

v.por«.d £ . dryn... „„d„ ..cu». A. oil u c ie «l„ed vMch 

^H-l-benzopyran, a.p. 135-137°. 

The starting aateriala are prepared a 9 follow*: 
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(a) As example 8, but using 2,4,5-trihydroxyphenyl-4'-f luorob nzyl- 
Itet ne instead f 2,4,5-trihydr xyphenyl-4'-»ethylbenzylketone 

6,7-Dihydroxy-3-(4-fluoro P henyl)-4H-l-b e n 2 opyran-4-one is obtained 
m.p. 296°. ' 
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(b) As example 1, but using 4-fluorophenylacetonitrile instead of 
4-methylphenylacetonitrile. 2,4,5-Trihydroxyphenyl-4'-fl U orobenzyl- 
ketone is obtained, m.p. 189-190°. 

EXflmple 41 ? A3 exan, P le *°» »>ut using 7,8-dihydroxy-3-phenyl-4H-l- 
benzopyran-4-one [cp. Zh. Org. Khim. 40, 2459 (1970) and Zh. Org 
Khim. 5, 515 (1969)] (1.2 g) instead of 6, 7-dikydr^3-(4-f luoro- 
Phenxy-M-l-b^nzppyran^one. After evaporation of the f titrate 
the residue is cashed with Hater and dried under vacuum to give ' 
3,4-dihydro-7,8-dihydroxy-3-phenyl-2H-l-benzopyran, m.p. 138°. 

Example 42: As example 36, but using 6,7-dihydroxy-3-(3,4-methylen e - 
dioxyphenyl)-4H-l-benzopyran-4-one [cp. Bull. Chem. Soc. Japan 38, 
2 ( 965)] (900 mg) instead of 7,8-dihydroxy-3-(3-„ethylphenyl^ 
H-l-be„zopyran-4-one. After neutralization to P H 7, a precipitate 

LT/nt WH1Ch 18 PUrlfi ° d ^ ° 1Utl0n °" * 8lllCa ^ 
CHCla/diisopropylether l sl ) to yield 3 , 4-dihydro-6 , 7-dihydroxy-3- 

(3,4- a ethyle„edioxyphenyl).2H-l-benzopyran, B .p. 163-164°. 

I-am^le^ As example 40, but using 6-n-hexyl-7-hydroxy-3-(4- ffl eth- 
yp enyl)-4H-l-benzopyran-4-one (1.2 g) ln9tead of 6 , 7 _ dlhvdroxy _3_ 
-fluoroph e nyl)-4H-l-benzopyran-4-one. After evaporation of the 
filtrate, the residue is eluted on a silicagel column (CH 2 C1 2 ): the 
3 4 dih a r " Yleld8 ^ BMch "^-allizea and represents 

3.4-dihydro-6-n-hexyl-7-hydroxy-3-(4-methoxyphenyl)-2H-l-benzo- 
pyran, o.p. 64-66°. 



starting materials are prepared as follow; 
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(a) As example 8 P but using 5-n-hexyl-2.4-dihydr xyphenyl-V-* th- 
xyb nzyllcetone inst ad of a^S-trihydroxyphenyl-V-^thylbenzyl- 

ketone. 6-n-Hexyl-7-hydr *y-3-(4- H ethoxyphenyl)-4H-l-ben Z py ran - 
4-one is obtained, ra.p. 188°. 

(b) As example 1, but using 4-n-hexylresorcinol instead of 1,2 4- 
trihydroxybenzene and 4-methoxyphenylacetonitrile instead of' ' 
4-»ethylphenylacetonitrile. 5-n-He*y 1-2 , 4-dihydroxypheny 1-4 • -«.«,- 
oxybenzylketone is obtained, B.p. 137° . 

Example 44.- As example 36, but using 7,8-dihydroxy-3-<3-fluoro- 
phenyl)-4H-l-benzopyran-4-one (544 ag ) i nate ad of 7„8-dihydroxy- 
3-(3~»ethylphenyl)-4H-l-benzopyran-4-one. After extraction" with 
ethyl acetate, the organic solution is cashed with j^ter .and eva- 
porated under vacuum to yield 3,4-dihydro-7,8-dihydroxy-3-(3-fluoro- 
phenyl)-2H-l-benzppyran,. n.p. 148-149°. 

The starting materials are prepared as follows! 

(a) As example 8, but using 2, 3,4-trihydroxyphenyl-3'-f luorobenzyl- 
ketone instead of 2.4,5-trihydroxyphenyl-4'-methylbenzyl lt etone. 
7,8-Dihydroxy-3-( 3 -fluorophenyl)-4H-l-benzopyran-4-one is obtained. 

<b) As example 1. but using pyrogallol instead of 1,2,4-trihydroxy- 
benzene and 3-fluorophenylacetonitrile instead of 4-methylphenvl- 

acetonitrile. Z.S^-Trihydroxyphenyl-S'-fluorobenzylketone is ' 
obtained, a. p. 162. 

SS»E1SJ5: As ....pu but a , lng 6> ,. dlhydrol!y .3. ( 3. fltloro . 
Ph.„,l)-4 H !-„ 4 . one (1 3 f) lntt tJ of s> 

•ol«tio„ i 0 ».,„.,, „ lth ymt „ > ^ ^ r 

.v.p.m.d t. i^™... „„ d . r v . cutra . ^ ro8ldM la ^ 
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ITrV? **'* " "'•"■"««io. yield. 

The .tarting .aterial. are prepared a. folio*.: 

« P^Lcetonitrile. 2.*.5-Trlh,dr„,, p .„e. !!yl -3.. fl „ <)r „ 1 ,„ f ) . 
ketone 1, obtained, m.p. 209*. *" 

SMEiS^Si A. exa.pL 36, but u , lng 7-h y drox y - 8 -.,eth y l-3-< 3 t - 
Bethylenedloxynhenvl>-aH.l i™.. . 

7 8-d™.,. , ,7 *H-l-ben M pyr.„-4- 0 „. (loo » 8 ) l na te.d of 
7.8-d 1 h,dr.x,-3-(3-.e t h y lph.„yl)-4H-l- b e„ I „p ) , ran . t . on8 Aftet 
ne.tr..i,. tlo „ to p„ 7, . preclpl£ae . ^ 

»a.hed „itb „,ter and dried under vacuo. t . slve 

The starting „,eri.U are prepared as folio*, : 

"IT* ^ b °' °* lng 2 '*-" 1 '^o J ry-3- M thylp I ,.n y ,.3. V- 
■"hylenedioxybenzylketone instead of 3 4 / 

■«n y lbe„ !y l t et.ne. ^drox,- ^ yl ^ ^T^ 1 -*'- 
Pn.»y 1 ,- 4 K-l.ben J op y r.„- 4 .o„: i. oZ^^T'' 

of «^ethwr„ v L t '•^""'•"-'•^rl-c.to.nril. instead 
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*7 ** eX "* Pl but ««"« '-"-ylr xy-8-..th y l-J- (3 - Mh ~ 

c«b„„ yl ph«„ yl ,-4„. 1 . ben20pyrin . 4 . ooe (l0o „ 8) li)>tMd of ? ' 

« ion. . cry.t.llin. precipitate i. f ora<Kl uhlch fu 

wth ».t.r .„ d drI . d „„„„ vacutm to give 3ti . ilhyi _ 

~ t l.yl-3-0-ethoxyc.rbonyl p he n y 1 )-2H-I-b.„zo P y,.„, .. p . U3 -H*-. 
Martins »at.ri.l» .re prepared a. follow.: 

r- 1 ' «• 2 .*-'»y«roxy-3-«thylp W1 -3.. etIlo: , y . 
crbonylbe^ylk.^. in.tead of a.^S-trihydroxypbenyi-v.^/ 
benzylketone. '-Hydr.xy-8-.etbyl-3-(3-. thoxy<: . toonylph 
uen£0|jyran-«-on$ ~i. obtained, ..p. 222*. 

<b) A. exa.pl. ,, u . lne 2,o-d I „y d r.,y to i„ Me i„. t .. d of 

*^ hy7oh 7" ^ 3 -" h °^" b °""P'»»^«»nitri.. ,„«..„ of 
4-«thy iph.nyl.c.tonitril.. 2.4-Mhy d r.,y-3-..t),ylp l .. 1 ,yi. J .. et ,, 0 
crbo„,lbe„ t ylk.ton. i. obt.in. d . ..p. 157.. ' 

SfflE^iil A. ex..*!. 36. but „.!„„ 7-by d rox,-8- TO tbyl-3-<3-tri- 
n»or.«tby,p h .„y 1) . 4H . 1 . beil20I>yt<n . 4 . (Mie (100 

'.8-dihydro,y-3-(3-«thylph.„yl)-«H-l-b.n3opyr. n - 4 -.„e. A(t.r 

,thyi °- ^ <• 

TtllXl Z'l T" 1 "" •" 1P,>ate • th, ° ""0°""* »»<"« ».=«» 
2H- b " dco - 7 - h! ' dro, "- 8 -™^ 1 - 3 -<s-"in»T M . tI ,yipb.„ yl) . 

2H-l-b.„zopyra„ .. .„ oll . ■„_„„„ <d ,. mso)! , . ? s nJ,1 > 

2.0 (8.3H.CH,). MS: n/e - 308 (M+). 

The atarting aaterials are prepared a. follows: 

<a) A. exa-ple 8, but u.i„ g 2,4-dihydroxy-3--ethylphe„ y l-3'-trl. 

pyran o-one la obtained, m.p. 283-284*. 
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(b) As example 1, but using 2, 6-dihydroxy toluene instead of 1,2,4- 
trihydroxybenzene and 3-trif luoromethylphenylacetonitrile instead of 
4-«ethylphenylacetonitrile. 2,4-Dihydroxy-3-methylphenyl-3'-tri- 
fluoromethylbenzylketone is obtained, a. p. 167°. 

Example 49: As example 40, but using 7,8-di«ethoxy-3-(4-«ethyl- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy- 
3-<4-fluorophenyl)-4H-l-benzopyran-4-one. After evaporation of the 
filtrate, the residue is washed with water and dried under vacuum to 

yield 3^-dihydro-7,8-dimethoxy-3-(4-»ethyl P henyl) z 2H = l-benzopyran 
».p. 98-99°. 

The starting material is prepared as follows: 

a) 7.8-Dihydroxy-3-(4-«ethylphenyl)-4H-l-benzopyran-4-one (2.7 g), 
described in example 9, is dissolved in dry acetone (50 ml). 
Pyrolyzed potassium carbonate (4.14 g) i» added and the mixture is 
h ated to reflux. A solution of methyl sulphate (3.78 g) i„ acetone 
(10 .1) i. then added dropwi.e and heating is maintained for three 
-ore hours. After cooling, the solid is filtered and the solution is 
evaporated to dryness under vacuum. Water 1. added to the residue 
«Mch l8 fii tered , waahed vlfch fln hydroxlde 

(ID then with water and dried. After crystallization in methanol, 

7.8-dimethox y -3-(4-methylphen y l)-4H-l-benzopyran-4-one is obtained, 
■.p. 135°. * 

^-2le_50: As example 39, but using 7-hydroxy-8-»ethyl-3-(4-chloro- 
phenyl)-4H-l-benzopyra„-4-one (1.2 g) instead of 6,7-dihydroxy-3-(3- 
-ethylphenyl)-4H-l-benzopyran-4-one. Tetr.hydrofuran and acetic acid 
•r used instead of dioxan/ethanol and sulphuric acid. The resulting 

V Id 3?l ly / Urlfled ^ elUtl ° n °° * SlllC - COlu - <™^> <° 
Xi Id 3 .*-dihydro-7-hydroxy-8-methyl-3-(4-chloro P henyl)-2H-l-benzo- 
pyran, m.p. 98-100°. 

The starting material, ar prepared a. f Hows: 



(a) As sample 8, but using 2 ,4-dihydroxy-3-» e thylphenyl-4'-chl r - 
benzylketone instead of 2„4,5-trihydroxyphenyl-4'-methylbenzyl- 

fcetone . ^-Hydroxy-S-aethyl-S-C 4-chlorophe n yl)-4H-l-benzop y ran-4- 0 ne 

is obtained, ia.p tt 296-297° e 

(b) As example 1, but using 2 , 6-dihydroxy toluene instead of 1,2 4- 
trihydroxybenzene and 4-chlorophenylacetonitrile instead of 4- ' 
aethylphenylacetonitrile. 2,4-Dihydroxy-3-methylphenyl-4'-chloro- 
benzylketone is obtained, m.p. 167°. 

EXamplg 51 ; Aa eKaB P le 39, but using 6,7-dihydroxy-3-(4-a«ino- 
phenyD-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
<3-methylphenyl)-4H-l-benzopyran-4-one. The resulting oil 
corresponds to 3.4-dihydro-6.7.dihydroxy-3-(4- ai »in 0 phen y l)- 
2H-l-benzopyran. It is converted to the corresponding hydrochloride 
and also to the corresponding hemisulfate. 

The starting material is prepared as follows: 

a) 6 .7-Dihydroxy-3-(4-nitrophenyl)-4H-l-benzopyr a n-4-one 
Icp. J. Inst. Che*. (Calcutta) 43, 234 (1971)] (1 g) ls dissolved in 
250 »! of a fixture of dioxan and ethanol HI. Raney nickel (0.45 g) 
1> added and the aixture is hydrogenated for 18 h at room tempera- 
ture, then filtered. The solution is evaporated under vacuum to 
about one third of its original volume until a precipitate occurs 
«hich is filtered and crystallized in dioxan to give 6 , 7-dihydroxy- 
3-(4-aminophenyl)-4H-l-benzopyran-4-one, «. p . 305-306'. 

E * aWple 52t AS exaffl P le 39 • °«t using 6,7-dihydroxy-3-(3-chloro- 
phe„yl)-4H-l-benzopyra„-4-o„e (1.2 g) instead of 6 , 7-dihydroxy-3- 
(3-methylphenyl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic 
acid are used instead of dioxan /ethanol and sulphuric acid. The 
resulting oil crystallize to give 3,4-dihydro-6, 7-dihydroxy-3-(3- 
chlorophenyl)-2H-l-benzopyran. 

The starting materials are prepared as follow 
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L tone i"7 d" ; ^ ° 8l " S 2A - 5 -" 1 "^y^-r-cMor^ yl . 
« 7- D hy „» y -,- ( 3. chlorophe „ yl) .,„. ] . beniopyraii _ 4 _ 



(b) Aa exa-ple 1, but u.ing 3.chlor.ph.„ yl , ce£oolttlu , 

ketone i» obtained, m.p. 212*. ■"orooenij.i- 

Sas E le_53i A. e«a»ple 40, but u.ing 6.7-dih y drox y -3-<3- trlf , 

" waCer » dried over magnesium sulphate and 
evaporated under vacuum to yield Urn; . , suipnate and 

The starting .ateriala .„ prepate(| (<u<>mi 

(a) A. e„a„ple 8, but „.i„ g 2,4.5-trih y dro» y »hanyl-3.- trlf I 
•ethj-lbenzjrlkatone in.taad of 2 4 S-trLd T 
b.nz yll ato„a. 6,7- Dlhy d r ., y X ^ 4 ^ ' TCthyl - 

P^a„-4-„„e i. ootainaV Tp' l^T^^^ 1 ^ 

"/■>™X-3-(3-. e t„ y lp„.„ y £"" °°« «•* «><«»•«< * «.»-«- 

i. fin.l ly purified Kv .l» ,,,r " n "*" <>n *- "* rMult1 "* «» 

siv. 3.4-dih^d o 8 Lh d T * " 1Uca 881 co1 - «■•«•> « 



The starting materials are prepared as follows: 



(a) As example 8, but using 2,3,4-trihydroxyphenyl-3'-trifluoro- 
methylbenzylketone instead of 2,4,5-trihydroxyphenyl-4'-, a ethyl- 
benzy Ike tone. 7,8-Dihydroxy-3-(3-trifluoromethylphenyl)-4H-l- 
benzopyran-4-one is obtained, m.p. 225° „ 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 
benzene and 3-trifluoromethylphenylacetonitrile instead of 4-methyl- 
phenylacetonitrile. 2,3,4-Trihydroxyphenyl-3«-trif-luoromethyl- 
benzylketone is obtained, a.p. 171°. 

Example 55: As example 39, but using 7,8-dihydroxy-3-(3-chloro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(3-methylphe„yl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic 
acid are used instead of dioxan/ethanol and sulphuric acid. The 
resulting oil crystallizes to give 3,4-dihydro-7,8-dihydroxy-3-( 3- 
chlorophenyl)-2H-l-benzopyran, m.p. 99-101°. 

The starting materials are prepared as follows s 

(a) As example 8, but using 2,3,4-trihydroxyphenyl-3'-chlorobenzyl- 
ketone instead of 2,4, 5-trihydroxyphenyl-4'-„ e thylbenzylIceton e . 

7,8-Dihydroxy-3-(3-chlorophenyl)-4H-l-benzo P yran-4-o„e is obtained, 

m.p. 258°, • 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 

benzene and 3-chlorophenylacetonitrile instead of 4-methylphenyl- 

acetonitrile. 2,3,4-Trihydro*yphenyl-3'-chlorobenzyll t etone is 
obtained, a.p. 155°. 

1^2^-56: As example 40, but using 7,8-dihydroxy-3-(4-f luoro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g ) instead of 6,7-dihydroxy-3- 
(4-fluor ph e „yl)-4H-l-benz pyran-4-one. After evaporation of the 
filtrate, the r sidue is .ashed with water, dried under vacuum and 
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then purified by elution on a siH. . 

x y -3- ( «- f c : :™ - 

».p. 166-168°. P yi; 21,-1 -benzopyran, 

, tattlng „ aterlal . , te a> 

<a) As example 8, but uaine 2 ^ A o- .it. j 

">-P- 289-. y " '"-'-'"""Pyran-i-on. la „b Ulne(Ii 

<W *» example 1, bul . . 

obtained, o.p. i 52 .. JP»«yi 4 -flt.or<.be„z y l ket(> „ e la 

Sample 17: As nnapl. 3, . 

£s§™Eie_58j > Aa example 39 but 

Phen y l)-4H.l-ben 2 o P y ran - 4 : one '-"^"^-U-isopropy!- 
(3-ethylphenyD.^.j.^ n ' n \ * ° f «' 7 ^^J- 

-Uizea to 8lve 3.4- dlh Z T";: 00 ;* rCSUltln8 °" ^ 
2H-l-benzo P y r a„, „. p . 131- ^ "^"^-^^"P^enyl). 

^ 8tartln8 BaterlalS -~ as folio*,: 
») As exa.ple 8> ^ 245.,,., 

»««.. «.7-Di Mre ^,. ( ;.*- 5 " trlh ^"''^«r'-*'-~«h y i k «., rl . 
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b) A. ,, but wlnt 4 . lsopr 

«-»e t yl p he „ y . c . tonltrlle . 2 , 4iS . Irll , yd coxyp ,, e „ yl . 4 .. 1<o * 
benzylketone is obtained, n.p. l 31 «> e P PyX 

-hylphe^ (12 inst J d j _^ 

hydroxy 3-(3- ffl eth y l ph e„ y l)-4H-l- b e„ 20pyran . 4 . one . The ^ 
crystalline, to g ive 3.4-dihydro.6 t 7-dihydroxy-3-(,-etho,y.ca b- 
onyl n ethylphenyl)-2H-l-benzopyran, «.p. 164 - 166 .. ? 

The starting materials are prepared as follows.- - 

a) 6 • 7 ^ 

•i ao° ;r i: a ? ture of conc - hydrochi °- — - - - - 

of the 1 ;/ " 80lUti ° n 18 b ° lled f ° r 2 h - Aft « ^oration 
of he solution under vacuum and crystallization of the residue 
mixture of ethanol and water 6 7-d^ , residue in a 

vl)-4H 1 v. * ° dlh y drox y-3-(4-carboxy Be thylphen- 

yl) 4H-l-benzopyran-4-one is obtained, „.p. 278-280'. 

b) As example 8, but usin* 2 4 j 

».th y lb.„ y l leton . ls obtalned> „ p 195 .„ 6 . " yl Cya "° 

H««ny A ^ ^M-l-benzopyran, s.p. 152-154°. 
The starting Serial i. prepared afl Solu ^ t 



- 44 - 



a) 6.7-Dihydroxy-3-(4-aminophenyl)-4H-l-benz pyran-4- ne [see 
Example 51a] (538 »g) is dissolved in a „ lxture of dlnethyl . 
formamide and water 15:85 (5 ml) and the solution is heated to 90' 
in the presence of benzenesulfonyl chloride (210 »g) After 
15 minutes the pH has dropped to 3 and it is adjusted to 9 by 
addition of a 25 % sodium hydroxide solution. Benzenesulfonyl 
chloride (additional 143 »g) and 25 % sodium hydroxide solution 
(total amount used: 1 ml) are added in the same way until the pH 
does not vary any more. Aqueous hydrochloric acid is then added to 
lower the pH to 3 and the solution is cooled until precipitation 
occurs The precipitate is fil tere d. washed with water and dried to 

giv^6,7-dihydroxy-3-(4-phenylsulfonylaminophenyl)-4H-l-benzo Py ran. 
»-one, m.p. 2 85-28 6 Q . H«»n 



feffl2lS_6U A. exa.pl. 40, but „,i„ g 6,7-dUydroxy-3-(3-e t ho»»- 

o^t^ uotopheny ^^ 

dih d ™""« <» ^e 3.4-dihydr„- 6 ,7 

The .tatting »,teri.l. are prepared a, follow: 

(a) As e»..ple 8 . but u,i„ g 2,4,5- t rih,dr, w h.„yl- 3 .. ethoxyMrbo . 
nylbe„,yUeto„. ioat.ad of a.A.^rlMro^ony^^thyCyT- 
ketone. After purification b, col„„, Orography ( slll L 8e / 
toluene:methanol 100-5) £ 7 aau a * , gel/ 
4H 1 h. 100-5), 6 .'--"«y<lro«y-3-<3-etho,yc.rbony lp henyl)- 

4H-l-be„zopyra„-4-o„e i. obtained, «.p. 217-218'. 

in.te.dTf ' \ "* ln8 3 -" ,, °^"°°»^-ylaceto„itril. 
instead of 4-.ethy 1 phe„yl. C et.„itrile. After purification by col.™ 
chro^tosrapby (.il Ica gel/ „ thyXene ch i otlde!MtWl * 
cry.talliration fro. a . lx tur. of .ethanel and „.te 2 '"t 
hydroxypbeny .3.-.tbo a yc.rb„», lb e„ l y ll eto„. i. obtained 
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E * anple 62 S AS eSSa P le 39 » but 6,7-dihydr *y-3-(4-acetylamino- 

phenyl)-4H-l-b nzopyran-4-one (1.2 g) i„ at ead of 6,7-dihydr xy-3-(3- 
aethylphenylMH-l-benzopyran-4-one. The resulting oil crystallizes 

to give 3.*-dihydro-6 s 7-dihydroxy-3-(4-acetyla B inophenyl)-2H-l- 
benzopyran, ia.p. 201-203° (88% purity). 

The starting material is prepared as follonss 

a) 7-Acetyloxy-6-hydro S y-3-(4-acetyla 1B inophenyl)-4H-l-benzo P yrah-4- 
one [see Example 65a) (20 mg) is dissolved in a mixture of 1H 
aqueous hydrochloric acid and ethanol 1:1 (10 ml) and stirred during 
12 h at room temperature. The solution is then extracted with 
dichloroaethane, the dichloroaethane layer is cashed with water and 
evaporated to -dryness under vacuum to giv e 6,7-aihydroxy-3-(4-acet- 
ylaminophenyl)-4H-l-benzopyran-4-one, m.p. >310° (dec). 

63i As exaB P le 39 > »"* using 6,7-dihydroxy-3-(3-methyl- 
sulfonylphenyl)-4H-l-benzopyran-4-one instead of 6 , 7-dihydroxy-3- 
(3-methylphenyl)-4H-l-benzopyra„-4-one. 3„4-Dihydro-6, 7-dihydroxy- 
3-(3-methylsulfonylphenyl)-2H-l-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) As example 8, but using 2,4, 5-trihydroxyphenyl-3'- ae thylsul- 
fonylbenzyllcetone instead of 2,4,5-trihydroxyphenyl-4'-methyl- 
benzylketone. 6.7-Dihydro*y-3-(3-«ethylsulfo„ylphenyl)-4-H-l- 
benzopyran-4-one is obtained. 

b) As example 1, but using 3-aethylsulfonylphenylacetonitrile 
instead of 4-methylphenylacetonitrile. 2.4,5-Trihydroxyphenyl-3'- 
methylsulfonylbenzyllcetone is obtained. 

I^iii As example 39, but using 6 t 7-dihydroxy-3-(3-tert-butyl- 
Phenyl - H-l-benzopyra„-4-one instead of 6,7-dihydroxy-3-(3-methyl- 

uty A pnenyi;-2H-l-benz py ffam ia obtained. 



The starting materials are prepared as f 11 us: 

a) As example 8 t but using 2,4,5-trihydroxyphenyl-3 p -tert-butyl- 
benzy Ike tone instead of 2 9 4,5-trihydroxyphenyl-4 0 -methylbenzyl- 
ketone. 6,7-Dihydroxy-3-(3-tert-butylphenyl)-4H-l-benzopyran-4-one 
is obtained. 

b) As example 1 , but using 3-tert-butylphenylacetonitrile instead of 
4-methylpheny lace tonitrile „ 2 , 4 p 5-Trihydroxypheny 1-3 v -t er t-buty 1- 
benzylketone is obtained* 

Example 65; As example 39 fl but using 7-acetyloxy-6-hydroxy-r3-(4- 
acet ylam inopheny-l)"4H^l^ben20pyran-4=one ( 20 mg) instead of 6 , 7-di- 
hydroxy-3-(3-methylphenyl)~4H-l-benzopyran-4-one. The resulting oil 
crystallizes to give 3 9 4-dihydro-6,,7-dihydroxy-3~(4-acetylamino- 
phenyl)-2H-l-benzopyran, sup, 201-203° (88% purity)- 

f«u* 5?c»^ing material is prepared as follows: 

O L,7-Dihydroxy-3-(4-aminophenyl)-4H-l-benzopyran-4-one [see 
Example 51a] (269 mg) is dissolved in ethanol (3 ml)* Acetic 
anhydride (4 ml) is added and the solution heated to 70° for 2*5 h p 
then left overnight at room temperature * The resulting precipitate 
is filtered , Hashed with water and dried to give 7-acetyloxy-6- 
hydroxy-3-(4-acetylaminophenyl)-4H-l-benzopyran-4-one, 
m.p. 265 - 266°, 

Example 66; As example 39 , but using 7,8-dihydroxy-3-(4-acetylamino- 
phenyl)-4H-l-benzopyran-4-one instead of 6>7-dihydroxy-3-(3-aethyl- 
phenyl)-4H-l-benzopyran-4-oneo 3 n 4-Dihydro-7 , 8-dihydroxy-3-(4- 
acetylaminophenyl)-2H-l-benzopyran is obtained. 

The starting materials are prepared as follows; 
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a) As in example 8, but using 2, 3.4-trihydroxyphenyl-4'-acetyl- 
amin benzylketone instead f 2,4,5-trihydroxy P he„yl-4'- n ,ethyl- 

benzylketone. 7,8-Dihydroxy-3-(4-acetyla D i n ophenyl)-4H-l-ben Z o- 
pyran-4-one is obtained. 

b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 
benzene and 4-acetylaminophenylacetonitrile instead of 4-n.ethyl- 

Phenylacetonitrile. 2 t 3,4-T r i h yd r oxy P henyl.4'.acet y la n inoben 2 yl- 

ketone is obtained. 

- I*"* 1 * A9 eXample 39 » but ^-dihydroxy-S-U-carbamoyl- 
pheny -4 H -l-benzopyran-4-one instead of 6 . 7-dihydrosy-3-< 3. n ethyl. 
phenyl)-4^-b^ P y ran ^ 

»oylphenyl)-2H-l-benzo P yran is obtained. 

The starting materials are prepared as follons: 

a) As in example 8, but using 2,3,4-trihydroxy P henyl-4'-ca r ba- 
-ylbenzyilcetone instead of 2,4,5-trihydroxyphenyl-4'-„ 1 ethyl- 
benzylketone. 7,8-Dihydrox y -3-(4.carba n oylp h enyl)-4H-l-b e nzo- 
pyran-4-one is obtained. 

b) A. —pi. 1, but pyrot .ll ol lnstead „ f la ,<. ttihya 

•-»o„ ylpl ,e Ily l,-4„- 1 -be„ S o Pyr .„.4-o„e i„.te.d of 1. 7-Lh y d ro " Zl 
3 ('-"-Pr.Wl.uafo^^b.n,!).^,.,,^,,^ 

The .tartlug .ateri.l, .„ ot , p .„ d „ tMms 
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a) A3 example 8, but usins 2 3 

f ,v ^J.O-trihydr xyph nyl-S'-n-propylaul- 

fonylbenzylketone instead f 2 4 5- r ,«k j / PX"ui 

• » 3 ^ trlh y d ro»yphenyl-4 , -Bethvl- 
benzylketone. 7,8-Dihydroxv-3-f 3-„ , "etnyi 

yaroxy 3 (3-n-propylsulfonylphenyl)-4H-l- 
benzopyran-4-one is obtained. 

b) As example 1, but using pyrogallol instead of 1 2 4-trihvH 
Benzene and B^l^lp^^ t ^ ^^^^ 

4-methylphenylacetonitrile. 2,3,4-Trihydroxy P henyl-3'-n-pr 
fonylbenzylketone is obtained. propyisul- 

o,Z^ ^« ,T~ y 0 ° e - 3 - 4 - D %'' 1 "-'.»-li«L«>.<. ! ,v-3-.w.' l> 
"»ypkeiiyl)-2H-I-bet,zopyraii i« obtained. 

The .taming „ ter i a l i, otepa „ d „ 

c^tS^^rr^'' 3 - 4 -~-'.«-«»et>,. Iiy -3- (4 . 

*ypnenyi; 2H-l-benzopyran is obtained. 
The starting material is prepared as follows: 

<rx dimet h yl fo l 8 :; de Che :; dl IT ^ ° 971)K * 

acetic acid The sol M ! * 8 ° lutl ° n ° f ch l<— 

acia. The solution is heated at 70° for <; k -a 
under vacuus, to about „ thl „, /, evaporated 

n third of its riginal volume. After 
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ling, vater is added and . precipitate occurs nhich is filt „ 
and crystallized i„ Be t„anol to give 7,8-di Be thox y -LL carb 
"*thoxyphenyl)-4H-l-benzopyran-4-one. ° Xy " 

*™*2l<aU As example 39, but using 7,8-»ethylenedi 0 xy-3-(4- 
carboxyphenyD-AH-l-benzopyran-A-one instead of 6 7 IZ 1 
-thyl P henyl).4H-l-benzopy ran -4-one 3 4 n lh I Jl ^"^l- 

The starting Aerials are prepared as follow: 

S) _ As exam P le h but using _2_-hydro*y_-3 A- eth A : t 

carboxybe„ 2 yl k etone instead of 2- 4 iZ^T^^*'*'' 
benzylketone 7 « u *u , ^•^ trlh y dr °*yphenyl-4'-,nethyl- 

°* trihydroxybenzene and 4-carbo*v„fc tt ., i 

instead of 4-methv1t>l„, i , carbox ypnenylacetonitrile 

H mecn yipnenylacetonitril*» ?_n„-i ^ . 

Ph« n ,l-4.^ rtMybeo2ylketon . 1 /; b 1 t 1 ;; ne 2 d »>'<'"^-3.^t 1 , yl e„e <11 .» y - 
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The Claims defining the invention are as follows: 
1. A compound of the formula I 



r 

1 7 



« I <D. 



wherein the group OR represents hydroxy; lower alkoxy which is 
unsubstituted or substituted by hydroxy, lower alkoxy, asino, lower 
alkylaaino, di-lower alkylaaino, carboxy or lower alkoxycarbonyl; or lower 
alkanoyloxy; one of the radicals R' and R° represents hydroxy, lower 
alkoxy, lower alkanoyloxy or lower alkyl and the other one is hydrogen- or 
the groups OR and R- together for* a bivalent metbyl-enedioxy radical ' 
which is unsubstituted or substituted by 1 or 2 substituents selected from 
lower alkyl and phenyl, and r- is hydrogen; or the groups OR and r- 
together form a bivalent methylenedioxy radical which is unsubstituted or 
substituted by 1 or 2 substituents sel. ced fro* lower alkyl and phenyl 
and R. is hydrogen; and the ring B is unsubstituted or substituted by i'to 
5 substitutents selected from lower alkyl, phenyl-lower alkyl, 
diphenyl-lower alkyl, phenyl, lower alkanoyloxy , halogen / ^ no , ^ 
alkylate, di-lower alkylamino, phenylaaino. lower alkanoylamino, 
benzoylamino; lower alkylsulfonylamino, phenylsulfonyKunino; lower 
alkanoyl, benzoyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower 
alkylcarba»oyl, N,N-di-lower alkylcarbaaoyl, cyano, ureido, N -lower 
alkylureido, lower alkylsulfonyl; phenylsulfonyl; lower alkyl. which is 
substituted by hydroxy, lower alkoxy, a^do, lower alklan.ino. di-iower 
alkylate, halogen, carboxy or lower alkoxycarbonyl; lower alkoxy which 
xs substituted by hydroxy, lower alkoxy, ^ino, lower aikyWno, di-lower 
alkylate, halogen, carboxy or lower alkoxycarbonyl; C 3 -C 7 alkoxy; and 
bivalent methylenedioxy; 3 7 

or wherein the ring b is monosubstituted by hydroxy! methoxy or ethoxy. . . 
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provided that R' 1. other than hydroxy, methoxy or ethoxy, if the group or 
represents hydroxy, methoxy or ethoxy; or wherein the ring B is 
diaubstituted by methoxy and lower alkoxy, provided in case of 
2-,«.-dimethoxy substitution that R* and R" are other than methoxy, if the 
group OR represents methoxy; with the proviso that the ring B must be 
substituted, if R • is hydroxy and the group or represents hydroxy or 
methoxy; it being possible for all phenyl groups mentioned as such or in 
composed radicals to be unsubstituted or substituted by 1 to -5 
substituents selected from lower alkyl, lower alkoxy, halogen, hydroxy and 
nitro; or a salt thereof • 



2. A compound according to claim 1 o£ the formula I, wherein the group 
OR represents hydroxy, lower alkoxy or . lower alkanoyloxy-; one of- the 
radicals R* and R- represents hydroxy, lower alkoxy, lower alkanoyloxy or 
lower alkyl and the other one is hydrogen; or the groups OR and R- 
together from a bivalent methylenedioxy radical which is unsubstituted or 
substituted by 1 or 2 substituents selected from lower alkyl and phenyl, 
and R° is hydrogen; or the group or and R» together form a bivalent 
methylenedioxy radical which is unsubstituted or substituted by 1 or 2 
substituents selected from lower alkyl and phenyl, and R- is hydrogen; and 
the ring B is unsubstituted or mono substituted by lower alkyl, lower 
alkanoyloxy, halogen, amino, lower alkylamino, di-lower alkylamino 
Phenylamino, lower alkanoylamino. benzoylamino; lower alkylsulfonylamino, 
phenylsulfonylamino; lower alkanoyl, benzoyl, car boxy, lower 
alkoxycarbonyl, carbamoyl, M -lower alkylcarbamoyl, W,H,-di-low«r 
alkylcarbamoyl, cyano, lower alkylsulfonyl; phenylsulf onyl ; lower alkyl 
which is substituted by halogen, carboxy or lower alkoxycarbonyl; lower 
alkoxy which is substituted by carboxy or lower alkoxy carbonyl; or 
bivalent methylenedioxy; 
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or wher in the ring B is monosubstituted by hydroxy or methoxy 
provided that »• is ther than hydroxy. m thoxy or ethoxy. if th 
group OR represents hydroxy, methoxy or ethoxy; 

or wherei, the ring B is disubstituted by methoxy. provided in case 
of 2\V-dimethoxy substitution that R' and R" are other than 
methoxy, if the group OR represents methoxy; 

with the proviso that the ring B must be substituted, if R' ls 
hydroxy and the group OR represents hydroxy or methoxy; or a 
pharmaceutical^ acceptable salt thereof. 

3. A compound according to claim 1 of the formula I. herein the 
group OR represents hydroxy, lover alkoxy or lower alkanoyloxy; one 
of the radicals R" and R« represents hydroxy, lover alkoxy. lover 
alkanoyloxy or lower alkyl and the other one i, hydrogen; or the 
groups OR and R' together form a bivalent methylenedioxy radical 
which is unsubstituted or disubstituted by phenyl, and R» is 
hydrogen; or the groups OR and R» together form a bivalent methyl- 
enedioxy radical vhich is unsubstituted or disubstituted by phenyl 
and R' is hydrogen; and the ring B is unsubstituted or^fJoftituted ' 
by lower alkyl. lover alkanoyloxy. halogen, amino, lover alkanoyl- 
amino. phenylsulfonylamino; carboxy. lower alkoxycarbonyl. car- 
bamoyl, lover alkylsulfonyl; lover alkyl vhich is substituted by 
halogen or carboxy; lower alkoxy vhich is substituted by carboxy or 
lower alkoxycarbonyl; or bivalent methylenedioxy; 

or wherein the ring B is monosubstituted by hydroxy or methoxy. 
provided that R« is other than hydroxy, methoxy or ethoxy. if the 
group OR represents hydroxy, mothoxy or ethoxy 

or vherein the ring B is disubstituted by methoxy. provided in case 

,4 -dimethoxy substitution that R' and R» are other than 
methoxy. if the group OR represents methoxy; 

with the proviso that the ring B must be sub 8 tituted. if R' la 
hydroxy and the group OR represents hydroxy or methoxy; 
or a pharmaceutical^ acceptable salt thereof. 
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4. A compound according t claim 1 of the formula I, wherein the 
group OR represents hydroxy; lower lkoxy or lower alkanoyloxy; one 
of the radicals R f and R" represents hydroxy, lower alkoxy, lower 
alkanoyloxy or lower alkyl and the other one is hydrogen; or the 
groups OR and R' together form a bivalent methylenedioxy radical 
which is unsubstituted or disubstituted by phenyl P and R" is 
hydrogen; or the groups OR and R" together form a bivalent methyl- 
enedioxy radical which is unsubstituted or disubstituted by phenyl, 
and R B is hydrogen; and the ring B is unsubstituted or^substltuted 
by lower alkyl, lower alkanoyloxy, halogen, amino, lower alkylamino, 
di-lower alkylamino, or lower alkoxy which is substituted by carboxy 
or lower alkoxycarbonyl; or ring B is 3,4-dimethoxy-substituted; 
with the proviso that the ring B must be substituted, if R f is 
hydroxy and the group OR represents hydroxy or methoxy; or a 
pharmaceutical^ acceptable salt thereof. 

5. A compound according to claim 1 being 3,4-dihydro-6, 7-dihydroxy- 
3-( 3,4-dimethoxyphenyl)-2H-l-benzopyran. 

6. A compound according to claim 1 being 3, 4-dihydro-7 ,8-dihydroxy- 
3-(3,4-dimethoxyphenyl)-2H-l-benzopyran. 

7. A compound according to claim 1 being 3,4-dihydro-6, 7-dihydroxy- 
3- ( 4-me thy Ipheny 1 ) -2H- 1 -benzopy ran • 

8. A compound according to claim 1 being 3, 4-dihydro-6, 7-diphenyl- 
methylenedioxy-3-(4-methoxyphenyl)-2H-l-benzopyran. 

9. A compound according to claim 1 being 3,4-dihydro-6, 7-diacetoxy- 
3-(4-methoxyphenyl)-2H-l-benzopyran. 

10. A compound according to claim 1 being 3,4-dihydro-6 , 7-methylene- 
dioxy-3-(4-methoxyphenyl)-2H«l-benzopyran. 

11. A compound according t clai© 1 boing 3,4-dihydr -7,8-dihydr xy-3- 
(4-m thoxyphenyl)-2H-l-benzopyran. 



12 A compound according to claim 1 being 3, 4-dihydro-7 ,8-dihydroxy 
3-< 4-me thylpheny 1 ) -2H- 1 -benzopyran . 

13. A co-pound according to claim 1 being 3, 4-dihydro-7-hydroxy-8- 
«ne thyl-3-< 3 , 4-dimethoxyphenyl ) -2H-1 -benzopyran . 

U. A compound according to claim 1 being 3,4-dihydro-7-hydroxy-8- 
methyl-3-(4-chlorophenyl)-2H-l-benzo P yran. 

15. A compound according to claim 1 being 3,Wihydro-7-hydroxy-8- 
" ,eth 7 1 -3-< 4-methylphenvl) -2H^benzo P yran . 

16 A compound according to claim 1 being 3.4-dihydro-7,8-dihydroxy- 
3-( 4-hydroxyphenyl)-2H- 1 -benzopyran . 

17. A compound according to claim 1 being 3,4-dihydro-7-hydroxy-8- 
»ethyl-3-(4-methoxyphenyl)-2H-l-benzopyran. 

18. A compound according to claim 1 being 3.4-dihydro-6. 7-„ethylene- 
dioxy-3-l4-(l-ethoxycarbonyl-l-propyloxy)-phenylj-2H-l-be n zo P yran. 

19 A compound according to claim 1 being 3.4-dihydro-7-hydroxy-8- 
methyl-3-(4-aainophenyl)-2H-l-benzo P yran. 

20 A compound according to claim 1 being 3.4-dihydro-6, 7-diacetoxy- 
3-( 4-acetoxyphenyl) -2H-1 -benzopyran. 

21. A compound according to claim 1 being 3,4-dihydro-6, 7-di- 
acetoxy-3-phenyl-2H-l-benzopyran. 

22 A comp ound according to claim 1 being 3,4-dihydro-7,8-diphenyl- 
-ethylenedioxy-3-(3.4-dimethoxyphenyl)-2H-l-benzo P yran. 

?^\i?r\:T dlnS " Cla±B 1 balOS 3 ^-^^--7.8-dihydroxy-3- 
13 m thyl P henyl)-2H-l-benzopyran. 
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24, A comp und according to claim 1 being 3, 4-dihydro-7 ,8-dihyd- 
roxy-3-(3-carboxyphenyl)-2H-l -benzopyran. 



25. A compound according to claim 1 
3-(4-aminophenyl)-2H-l-benzopyran. 

26. A compound according to claim 1 
3-(3-methylphenyl)-2H-l-benzopyran. 

27. A compound according to claim 1 
3-( 4-f luorophenyl ) -2H-1 -benzopyran . 

28. A compound according to claim 1 
3-phenyl-2hVl -benzopyran. 



being 3,4-dihydro-7 ,8-dihydroxy 



being 3„4-dihydro-6, 7-dihydroxy 



being 3, 4-dihydro-6, 7-dihydroxy 



being 3, 4-dihydro-7 , 8-dihydroxy 



29. A compound according to claim 1 being 3, 4-dihydro-6, 7-dihydroxy 
3-( 3 , 4-me thy lenedioxypheny 1 ) -2H- 1 -benzopyran . 

30. A compound according to claim 1 being 3,4-dihydro-6-n-hexyl-7- 
hydroxy-3-(4-methoxyphenyl)-2H-l -benzopyran. 

31. A compound according to claim 1 being 3,4-dihydro-7 , 8-dihydroxy- 
3-(3-fluorophenyl)-2H-l -benzopyran. 

32. A compound according to claim 1 being 3,4-dihydro-6, 7-dihydroxy- 
3-(3-f luorophenyl)-2H-l-benzopyran. 

33. A compound according to claim 1 being 3 p 4-dihydro-7-hydroxy-8- 
methyl-3-(3 t 4-methylenedioxyphenyl)-2H-l-benzopyran. 

34. A compound according to claim 1 being 3 p 4-dihydro-7-hydroxy-8- 
methyl-3-(3-ethoxycarbonylphenyl)-2H-l-benzopyran. 



35. A compound according t claim 1 being 3 0 4-dihydro-7-hydroxy-8- 
methyl-3-(3-trifluoromethylphenyl)-2H-l-benzopyran. 
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36- A compound according to claim 1 beine 3 7 „ 

3-<*-»ethyl ph enyl>-2H-l-benzopyran. ^ 3 '* ^"-^"^oxy- 

37 A compound according to cl alo , belng 3, 4- dlhydro _ 7 _ hydroxy _ 8 _ 
-thyl-3-(4-chloro P henyl)-2H-l-benzopyran. hydr ° Xy 8 " 

38. A compound according to claim i u * o , 

3-U- a » ln i. n, 8 3 ' 4 - dlh y d "-6.7-dihydroxy- 

3 (4-amino P henyl)-2H-l-benzo P yran. 

39. A compound according to claim i k j -» , 

-(B-c^ropHenyx)-^!^::;;::: 8 3 ' 4 - dihyd "- 6 - 7 ~-- 

40 A . ompound according to claiB , belng 3.,-d ihydro - 6 , 7 . dihydroxy . 
3 (3 trifluoromethyl P henyl)-2H-l-ben 2 o P yran. 

41. A compound according to claim i k j 

3-(3-trifl u , * 3 ' 4 - dih ydro-7.8-dihydro X y- 

3 (3 trifluoromethyl P henyl)-2H-l-benzopyran. 

42. A compound according to claim i ». ^ 

3-(3-chl or >, n , 8 3 ' 4 - dlh y d ™-7.8-dihydroxy- 

3 (3 chlo "Phenyl)-2H-l-benzopyran. 

43. A compound according to claim l k * 

3-fA-fl t v lng 3 »*- d ihydro-7,8-dihydroxy- 

3 ( 4 -«uorophenyl)-2H-l-benzo P yran. 

44. A compound according to claim i u .. 

dioxy-3-U-hvd v ' bei " S 3 ^- dl «y d «-6.7- I oethylene- 

"xy 3 (4-hydro X yphenyl)-2H-l-ben ZO py ran . 

45 A compound according to claim 1 belng 3.*-dihydro-6. 7-dihydroxy- 
3 ^-^opropyl ph enyl)-2H-l- b enzopyran. -hydroxy 

3-' (4 -e t ~ d aCC ° rdln9 t0 1 hGLng 3 ^- d ^o-e, 7 -a ihydr oxy- 

(^-ethoxycarbonylmethylphenyD^H-l-benzopyran. 

Pnenylsulf °«yWnophe„yl)-2H-l-benzopyran. 
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48. A compound according to claim 1 being 3,«-dihydro-6,7-dihydroxy- 
3- ( 3-ethoxycarbonyl phenyl ) -2H-l-benzopyran . 

49. A compound according to claim 1 being 3,4-dihydro-6,7-dibydroxy- 
3- ( 4-ace tylaminophenyl ) -2H-l-benzopyran . 

50. A pharmaceutical preparation containing a compound of formula I 
according to any one of claims 1 - 49, or a pharmaceutical^ acceptable 
salt thereof, together «ith one or more pharmaceutical^ acceptable 
carriers . 

5!, A-method for- the treatment or proplyaxis of a condition in an 
animal, including a human, which comprises administering to said animal an 
effective amount of a compound according to any one of claims 1 to 49, 
characterized in that said condition, is responsive to improved 
hemorheological parameters, inhibition of platelet aggregation and 
phosphodiesterase, calcium antagonist activity, improved peripheral 
oxygenation, inhibition of 5-lipoxygenase and/or 12-lipoxygenase or 
antioxy dative activity. 

52. The method according to claim 51 for the treatment or proplylaxis of 
a vascular disease. 

53. The method according to claim 52 wherein said disease is 
intermittent claudication, atherosclerosis, thrombotic diseases, 
myocardial ischemia, myocardial infarct, coronary diseases, cerebral 
ischemia, cerebral infarct, diabetic micronangiopathy, arterial ulcer, 
Raynuad-s syndrome, vasospasm, chronic venous insufficiency, venous ulcer 
or haemorrhoids. 

54. The method according to claim 51 for the treatment or proplylaxis of 
inflammatory disease, hypersenaitization, asthma, or skin disease 
including psoriasis. 
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55. A process for the manufacture of a compound of the formula I 
according t any ne of claims 1 - 49, or a salt th reof , which comprises 
a) reducing a compound of the formula IX 



R \ /X A 

I ii n (ID 

Xi A2 I B 11 
• • • 
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wher in the group CXiX 2 r pres nts a carbonyl group and the dotted 
line represents a bond or no bond, or wherein CX1X2 r presents a 
hydroxymethylene group and the dotted line represents no bond, and 
OR, R f , R" and ring B are as defined under formula I or represent 
radicals which are convertible to the groups OR, R* , R" and/or 
ring B as defined under formula I by reduction, optionally with 
simultaneous reduction occurring within the groups OR, R" , R" and/or 
ring B, or 

b) reducing a compound of the formula III 



f 



R0 \ ,\ /°s 

I \\ I (III), 

o OO © o o 

%?oo° R ./ \y \s \/\ 

«opo I B f, 

v 00 



wherein OR, R' , R" and ring B are as defined under formula I or 
represent radicals which are convertible to the groups OR, R' , R" 
000 and/or ring B as defined under formula I by reduction, optionally 

with simultaneous reduction occurring within the groups OR, R* , R" 
and/or ring B, or 



c) reducing a compound of the formula IV 



r 



Ra A ,0^ 



\ ^ s / 

! ii J (iv). 

o o o 

R ./ V \/ \ / s 

0 o 

1 B II 

e> o 

wherein OR, R 9 , R" and ring B are as defined under formula I or 

represent radicals which are convertible to the groups 0R„ R' , R" 

0 

and/or ring B as defined under formula I by reduction, and X is an 
anion, optionally with simultaneous reduction occurring within the 
gr ups OR, R\ R" and/or ring B, or 



d) reducing a compound of the formula V 

r 

I 8 I (v). 

I B II 

o o 

\' 

wherein the group HR1R2 represents a tertiary amino group and OR, 
R' 9 R" and ring B ar© as defined under formula I or represent 
radicals which are convertible to the groups OR, R° , R ## and/or 
ring B as defined under foraula I by reduction, optionally with 
simultaneous reduction occurring within the groups OR, R° 0 R" and/or 
ring B; 

and/or, if desired , converting a resulting compound of formula I 
into another compound of formula I, and/or converting a resulting 
salt into the free compound or into another salt, and/or converting 
a resulting free compound of the formula I having salt-forming 
propertj.es into a salt, and/or separating a resulting mixture of 
stereoisomers or optical isomers , such as a diastereoisomeric 
mixture , into the individual stereoisomers, optical isomers or 
enantiomeric mixtures, respectively, and/or splitting enantiomeric 
mixtures, such as a raceraat®, into the optical isomers. 

56* A compound whenever prepared by the method according to claim 55 c 

57. A compound, of formula I as shown in claim 1, said compound 
substantially as herein described with reference to any one of the 
Examples • 



58. A method for the preparation of a novel compound of the 
formula I as shown in claim 1, said, method substantially as 
herein described with reference to any one of the Examples. 
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59. A 



compound prepared by the process claimed in claim 58, 



DATED this 8th day of October, 1990. 
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